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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMuU Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTaBJIeHAa HA OCHOBE TpeOOBaHUMN
K pe3yjibTaTaM OCBOCHHUS OCHOBHOH 0O0pa3oBaTelbHOM NpOTrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus,
npezacrasieHHbix B @PT'OC OO0, a Taxke Ha OCHOBE (enepanbHON padodeld mporpaMMbl BOCIUTAHUS U C
yu4€TOM KOHLEIIMHU MpenojiaBaHus y4dyeOHOro mnpenmera «XuMHUS» B 00pa30BaTENbHBIX OpraHU3aIUIX
Poccuiickoit deneparum.

[TporpamMmma o XuMHUU NaéT MPEACTABICHUE O LENAX, OOIIel cTpareruu OOydeHHs, BOCITUTAHUS H
pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO TpeaMeTa, YCTaHABIMBAaeT 00s3aTENbHOE MPEIMETHOE
coJiepXKaHue, IPelyCMaTpuBaeT pacHpelesieHne €ro mno KjiaccamM M CTPYKTYPUPOBAaHHME MO pasjieiaM U
TEMaM [porpamMMbl [0 XHUMHH, OINPEAEISICT KOJWYECTBEHHbIE M KAUE€CTBEHHBIE XAPAKTEPUCTUKHU
COJIepXaHusl, PEKOMEHAYEMYIO IOCIIeIOBATEIbHOCTh M3YyUYEHUS XUMHUU C YUYETOM MEXKIPEIMETHBIX HU
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKKM Y4YeOHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEHW OOydaromuxcs,
orpezenseT BO3MOXKHOCTU NpeaMeTa Uil peaju3alud TpeOOBaHUW K pe3ylbTaraM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHOl MporpaMMbl Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbraraM OOyYeHHsS XMMUU Ha YypOBHE IIeJIed H3YYCHHsI TPEIMETa W OCHOBHBIX BHIOB Y4YeOHO-
MIO3HABATEIBHOM JIESITEIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJIEPIKAHMUS.

3HaHME XHUMHUHU CIYKUT OCHOBOM Ui (HOpMHUPOBAHMS MHPOBO33PEHHUS OOYYaIOLIErocs, €ro
NPEJCTaBICHU O MaTepUaJbHOM EIMHCTBE MHpPA, BaXHYIO pPOJb HrparoT QGopMuUpyemble XUMHUEH
MPECTABJICHHS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 HBOJIIOIUMHU BEIIECTB B MPHUPOE, O MYTSAX PEIICHUS
MIOOABHBIX MPOOJIEM yCTOHYHMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUCCKOW, IMHIIEBON U
9KOJIOTHYECKOM 6€30MacHOCTH, TIPOOIIeM 3paBOOXPaHEHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peain3allid BO3MOKHOCTEH JIsi CaMOpa3BUTHS U OPMUPOBAHUS KYJIbTYPhl TUYHOCTH,
e€ oOmielt u GyHKIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (YOPMHUPOBAHUE MBIIIICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromInXcsl, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOH  NIeATeNbHOCTH, OKCIEPUMEHTANBHBIX M HCCIENIOBATENILCKUX  YMEHH,
HEOOXOIMMBIX KaK B TTIOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHATHHOU JIEATETLHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIIUICHUS], 3aKJIaJIbIBA€T OCHOBBI IIEIOCTHOTO B3TJIA/a HA
€IMHCTBO MPHUPOJBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAaoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYUHOM
TPaMOTHOCTH O0yYaIOUTUXCS,;

crocoOcTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUE 00Yy4arOIINXCSl.

JlanHple HampaBleHHS B OOYYEHMHM XUMHH OOECIeUMBAIOTCS CHEIU(PUKON coaep>KaHus y4yeOHOTo
npeaMeTa, KOTOPBIN SBISETCS MeNaroruiyeckd alalTUPOBaHHBIM OTpa)kKeHHEM 0a30BOM HAyKHM XMMHUH Ha
OTPENICIIEHHOM JTalle €€ pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO oOOmIero o0Opa3oBaHUs OpPHEHTHPOBAH HAa OCBOCHHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYANILHBIX MOHATUNH XUMUH, OCHOB HEOPTaHMUYECKON XUMHUH U HEKOTOPBIX
OT/IENIbHBIX 3HAUMMBIX OHITUI OPraHN4eCKON XUMHUH.

CtpyKTypa conepkaHusl MPOrpaMMbl 0 XUMHH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXoa K e&
nzydeHuto. ConepkaHue CKJIAJIbIBACTCS W3 CHCTEMBl MOHATHH O XUMHUYECKOM JJIEMEHTE M BEIISCTBE M
CUCTEMBI MOHATUH O XUMHUYEeCcKoW peakmuu. O0e ITH CUCTEMBI CTPYKTYPHO OPTaHM30BAHBI MO MPUHITUITY
MOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [lepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— IIPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHMS PAacCMaTPUBAIOTCS Ha OCHOBE SMIMPUYECKH IMOJYYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO YPOBHSI K IPYTOMY, BBINOJIHSS (QYHKINUU OOBSICHEHUS U
IPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTHUYECKOIO IPUMEHEHHs] M IOJy4eHHs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nporpammsbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O XUMHUECKOU
COCTaBJIAIOLIEH HayyHONM KapTHHBI MUpPA B JIOTMKE €€ CHCTEMHON IpPUPOAbI, LIEHHOCTHOI'O OTHOLIEHUS K
Hay4YHOMY 3HaHMIO U METOJaM IIO3HAHUA B Hayke. M3ydueHne XuMHM IPOUCXOJUT C IPUBJICUYEHUEM 3HAHUMN
U3 paHee U3yYCHHbIX YUeOHBIX mpeameToB: «Okpyxkatomuidi Mup», «buonorus. 5-7 knacce» u «dusuka. 7
KJIace».

[Tpy n3ydyeHUM XUMHM MPOUCXOAUT (HOPMHUPOBAHNE 3HAHMH OCHOB XMMHYECKOH HAyKu Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUYECKON NEATEIbHOCTH 4YEIOBEKa W KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOU KyJbTYpbI. 3a7a4a y4eOHOro nmpeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMbl XUMUYECKUX 3HAHUH
— BaXHEHMUX (HAaKTOB, TOHATHH, 3aKOHOB M TEOPETHUYECKUX IOJOKEHUH, TOCTYMHBIX 0000IIeHnI
MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B MPUOOLIEHMM K HAay4yHbIM METOAAaM IIO3HAaHUS IpH
U3y4EHHH BEIIECTB M XMMUYECKUX peakluil, B (JOPMUPOBAHUU U PA3BUTUU IO3HABATENbHBIX YMEHUN U UX
NPUMEHEHUH B y4eOHO-TIO3HABATENBHON M y4eOHO-HCCIIEIOBATENLCKON NEesTEIbHOCTH, OCBOCHHU PABUI
06e30macHOro 0OpanieHus C BEIIECTBAMU B ITOBCEIHEBHOM JKU3HHU.

[Tpy m3yyeHHMM XMMHMM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs Ba)KHOE 3HAUYE€HHUE MPHOOpenn
TaKue LeJH, KaK:

— (QopMHupoBaHWE HWHTEIUIEKTYaJbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMoo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAaMOCTOSITEJIbHOMY IPUHATUIO pEUIEHUH, CrIocoOHON aganTupoBaThcsi K OBICTPO
MEHSIFOILMMCSI YCIIOBHSIM KHU3HH;

— HaIpaBJIEHHOCTh O0YYEHHUs Ha CUCTEMAaTHYECKOe MPHUOOIIeHHE 00yUaroIUXCsl K caMOCTOSTEIbHOM
IIO3HABATEJIbHON JESITEbHOCTH, HayYHbIM METOJaM IO3HaHUs, (OPMHUPYIOLIMM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

— olecrieyeHne yciaoBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 00yYarOIMMUCS OIBITa Pa3HOOOPa3HOM
NeSITebHOCTH, TMO3HAHUS U CAMOIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIMH), MMEIOIIUX
YHHMBEpPCAIbHOE 3HAYCHHE JIsl pa3JIMUYHbBIX BUJIOB JI€ATEIbHOCTH;

— ¢opMupoBaHue o01eH (YHKIMOHAILHOM U €CTECTBEHHO-HAyYHOW IpaMOTHOCTH, B TOM 4YHCIIE
yYMEHUHN OOBSCHATh U OLICHUBATh SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHbIE
OpyU M3YYEHUU XUMMH, MPUMEHATh UX NpPU pelIeHHMH NpoOjeM B IMOBCEJHEBHOM XU3HU U TPYAOBOU
NeSITEIIbHOCTH;

— (opmupoBaHue y OOydYalOIIUXCS TyMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUS LEHHOCTU
XUMHUYECKHX 3HAHUU 11 BBIPAOOTKH SKOJIOTMYECKH IIe1eCOO0pa3HOro MOBeAEHUs B OBITY M TPYAOBOM
JEATENIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOUIEH PUPOIHON CPEIBL;

— pa3BUTHE MOTHBAIMH K 00Y4YEHHIO, CHOCOOHOCTEM K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpYy mpoduis u
HalpaBJIeHHOCTH JaIbHEHIIIEro 00y4YeHu .

OO11ee yuCII0 YacoB, OTBEAEHHBIX Ul U3YUYE€HUSI XMMUHU Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHus,
coctaBsieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen0), B 9 kiracce — 68 gacoB (2 yaca B HE/IEIIO).



COILEPKAHUE OBYYEHUSA
8 KUIIACC
IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B KM3HHM 4eloBeka. XUMHUA B CHCTEME HayK. Teina M BelecTBa.
dusnueckrue CBOMCTBA BEUIECTB. ArperarHoe cocrosinde BemiecTB. [loHsATHE O MeTolax IMO3HAHMS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYIbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JeMeHTOB. [IpocTbie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckast popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHUX SJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHOcUTenbHas aroMHas Mmacca. OTHOCHUTENIbHAs MOJIEKyJIspHas Macca. MaccoBas 1015
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Moisb. MomsipHas macca. B3auMOCBA3b KOJIMYECTBA, MAacChl M 4uCia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®u3znuecKkue U XMMUYECKHE SIBJICHUA. XUMHUYECKas peakius U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BemiecTB. XuMHYeckne ypaBHeHUs. Kraccudukamus XuUMHYECKMX peakuuid (COeAMHEHUS,
pa3oKeHus, 3aMelIeHus1, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCY10i, MpaBuiIaMu paboThI B JIa0OpATOPUU U IpUEMaMU 0OpaIIeHUs ¢
1abopaTopHBIM 000pYyTIOBAaHUEM, U3YYCHHE U OmMucaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BelIeCTB, HaOmoJeHue ¢u3nyeckux (IUIaBJIE€HUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMs BOJbI) U XUMHUUYECKHX (TOpEHUE CBEYHM, MPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBIE MeJNa C KHCIOTOM) sIBIEHUH, HaAONIOJeHHEe U ONHMCAHHWE IPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakiuii (pa3liokeHHe caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIOTBHI C XJOPUAOM Oapus,
pasnoxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMOICHCTBHE JKelie3a C PacTBOPOM COJU MEIU
(1), m3ydyeHue crmocoOOB pa3lelieHHs CMECei: C TIOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BbITAPUBAHUE,
TUCTWIUISILMS, Xpomarorpadus, NMpPOBEIEHHWE OYMCTKM IOBAapEHHOM CoJiM, HaONI0/IeHHEe M ONHCaHue
pE3yJIBTaTOB IPOBENEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHUE MOJENEH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baneiiue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — anmeMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJia B TIpHUpojie, GU3NYECKUEe U XUMUYECKHe CBONCTBA (peakiuu ropenus). Okcunsl. [Ipumenenue
kuciopoaa. CrocoObl MmosydyeHHsl KHcIopojJa B JabOpaTOpuu M MPOMBIIUICHHOCTH. Kpyrosopot
KHcnopo/ia B mpupojie. O30H — aJIoTpoIiHas MoIu(pUKalus KUCIOpOa.

TennoBoil 3P PexT XMMHUECKOIN peaKIi, TePMOXUMUYECKHE YpaBHEHUS, IK30- U SHAOTEPMHUUECKUE
peakiuu. TomaMBO: Yyroias U MeTaH. 3arpsa3HeHNe BO3/AyXa, YCHIICHHE MapHUKOBOTO () deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bogopon — snement u mpocroe BemiecTBO. HaxokneHue Bojgopona B mpupoze, pusmdeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nomydeHus. Kucinotsl u conu.

Monsipabiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa Bojbl. Bona kak pactBoputens. PacTtBopbl. HachlllieHHbIE 1 HEHACHIIIICHHBIE
pacTtBOpbl. PacCTBOPMMOCTH BEHIECTB B BOJIe. MaccoBas J10J1 BENIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B mpupoje M B KHU3HU ueroBeka. KpyroBopoT Boabl B MPHUPOAE.
3arpsi3HeHuE NTPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus  Heopranmdeckux  coenuHeHwit.  Oxcuawl.  Kimaccudukamuss — OKCHIOB:
cosieoOpasyromire (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HeconeoOpa3ytomue. HoMeHkmarypa oOKCHI0B.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [TomyueHne okcuioB.

OcnoBanust. Knaccuukanus ocHOBaHME: IIENOYM M HEpacTBOpUMBIE OCHOBaHUs. HomeHkiatypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHU.



Kucnotel. Knaccuduxamnus xucnor. Homenknarypa kucinor. Ousnyeckue U1 XUMHUYECKUE CBOMCTBA
kucnot. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkinarypa coneil. @uznuecknue 1 XuMudeckue cBoicTsa cozeil. [lonydenue coneil.

['eneTnueckas CBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpE/CICHUE COJIEpXKaHHWs KHUCIIOpoJa B BO3AyXe, TIOJIy4eHHE, coOupaHue,
pacro3HaBaHME U U3YYE€HUE CBOWCTB KHUCIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHHSI M IpEKpalleHusi ropeHus (mokapa), O3HaKOMJIEHHE ¢ 0o0pa3liaMH OKCHIOB U
OIHMCaHUE UX CBOICTB, MOJIy4YeHHE, COOMpaHue, paclio3HaBaHe U U3yYeHUE CBOMCTB BOOpoAa (ropeHue),
B3auMojeiictBue Bojaopojga ¢ okcuaomM wmeau (ll) (BO3MOXHO HCIONB30BaHHME BHIEOMATEPHAIIOB),
HabmrofeHne oOpa3loB BELIECTB KOJUYECTBOM 1 MOJb, HCCIEAOBAaHHE OCOOEHHOCTEH pPacTBOPEHHUS
BEILLIECTB C PA3JINYHON PACTBOPUMOCTBIO, IPUTOTOBIECHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM A0JeH
pacTBOPEHHOrO BEUIECTBAa, B3aMMOJCHCTBUE BOJBI C MeTaUIaMH (HaTpUeM M KalbliieM) (BO3MOXHO
UCIOJIb30BaHNUE BUJECOMATEPHUATIOB), HCCIEIOBAaHUE OOPA3L0OB HEOPraHWYECKUX BEILECTB pPa3IMUHBIX
KJIACCOB, HAOJIOJEHUE HM3MEHEHMsI OKpPacKd HHJIUKATOPOB B pacTBOpax KHUCIOT M LIEJIOYEH, H3yuyeHUE
B3aumojeiictBus okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KUCIOT C METaJIaMH, peakuui
HEWTpalMu3aluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO MeETaula APYIUM H3
pacTBopa COJM, pEIlIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o Teme «BakHelline Kiacchl HEOPraHMYECKHUX
COCIMHEHUI.

IMepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xumMuuyeckux »3jementoB Jl. M.
MenpeneeBa. CtpoeHue aToM0B. XUMUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIMU

[TepBple TOMBITKH KJIACCUPDUKANMA XUMHUYCCKUX IJIEMEHTOB. [loHSITHE O Tpymmax CXOTHBIX
AJIEMEHTOB (1LIEJ0YHbIE U IIEIOUHO3EMENbHbIE METALJIbI, TAJIOTE€Hbl, HHEPTHBIE Ta3bl). DIEMEHTbI, KOTOPbIE
00pa3yroT aM(poTepHbIE OKCUBI M THAPOKCU/IBI.

[lepuonnueckuii 3akoH. llepumoamyeckas cucrema xumuueckux snemeHtoB [[. M. Menneneesa.
Kopotkonepuoanas u jnuaHonepuoanas Gopmsl [leproanueckoit cucreMbl XuMudeckux snemenToB /1. .
MenpeneeBa. Ilepuonsl m rpynmsl. PU3MYECKHA CMBICI NOPAJKOBOTO HOMEpa, HOMEPOB IEpUOAA U
IPYMIbI AJIEMEHTA.

Crpoenne aromoB. CocraB aromHbIx saep. M3oromsl. OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek atomoB mepBbIX 20 xumuueckux sneMmeHToB [lepmommyeckoii cucremsl [[. M. Menneneesa.
XapakTepucTuka XHMMHMYECKOIO 3JIEMEHTa IO ero mnojoxkeHuto B Ilepmogmdeckont cucreme J[. M.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XHWMHMUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u [leproguyeckol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB MJis
pa3BuUTHS HayKu U npakTuku. [{. 1. MenaeneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBsi3b. KoBanmeHTHast (MONIsIpHAs W HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPHUIATEIHLHOCTD
XUMHUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu. I[Iponeccsl oOkucieHus u
BOCCTaHOBJIEHUs. OKUCINUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yuyeHne OoOpa3llOB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOCWCTBUE THUIPOKCHAA LUHKA C
pacTBOpamMH KHUCJIOT U IIeJo4Yel, MPOBEIEHUE OIBITOB, WIIIOCTPUPYIOMUX NPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHBIX peaKkluil (ropeHue, peakliuy pa3ioKeHHsl, COTUHEHUS).

Mesicnpeomemmunie ceazu

Peanuzamust MeXnpeIMETHBIX CBsI3ed MPU HU3YyYEHWU XMMHUU B 8 KJIACcC€ OCYIIECTBIISIETCS udepes
UCIOJIb30BaHNE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK W MOHSATHUH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTI' O IIUKJIA.



OOr11re eCTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHBIH (DaKT, rMIIOTE3a, TCOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJIacCupUKalus, MEePUOANYHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, W3MEPEHHE, MOJETb,
SABJICHHUC.

dusnka: MaTepus, aToM, JJICKTPOH, MIPOTOH, HEHTPOH, UOH, HYKJIU, H30TOIbI, PAIHMOAKTUBHOCTD,
MOJIEKYJIa, DJICKTPUYECKUIA 3apsii, BEHIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, Tas3,
(bu3nUecKre BEIIMYUHBI, CAUHULIBI K3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE31b1, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugapochepa, MHHEPAIbl, TOPHBIC IOPOJBI, MOJE3HBIC HMCKOMAEMBbIC,
TOIUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHUYeCKasi peakus

[Tepuonuueckuii 3akoH. llepmoamyeckas cucrtema xumudeckux sinemeHtoB [[. M. Menpaeneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHWMHUYECKHX OJJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, Kalivs, KalblUs WU UX COCJUHEHUH B COOTBETCTBHU C IIOJOKEHHUEM DJJIEMEHTOB B
[Tepuonuueckoit cuctreMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHJbl XMMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIUHEHMI, TeHETUYECKas CBsA3b HEOPTraHUYECKUX
BCILIECTB.

Knaccudukanuss XUMHUYECKHMX peakIWil MO pa3JuyHbIiM Npu3Hakam (10 YHCIYy U COCTaBYy
YYacTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MCHCHHIO CTEICHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacCTHIO KaTanu3aTopa). JK30- U IHAOTEPMHUYECKUE
peakiu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTHe 0 ckOpocTH XUMUYECKOH peakiuu. [lonaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peakuusx. [loHSTHE O TOMOTEHHBIX W TETEPOreHHBIX peaknusax. [lonstue o karanuse. [lonsarue o
XUMUYECKOM paBHOBecHH. DakTopbl, BIUSIONIME HAa CKOPOCTh XUMHMUYECKOW PpEaKIMUu W TOJOXKEHHUE
XUMHUYECKOTO PaBHOBECHS.

OKMCIINTEIIFHO-BOCCTAHOBUTEIbHEIC peakuuu, 3JIEKTPOHHBIN banaHc OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. CocTaBlIeHHUE YpaBHEHUN OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
WCIIOJIb30BaHUEM METOJIa SJIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPONUTHUECKON AMCCOUMALMM. DIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JIHUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOM CBsi3U. CTENneHb OUCCOLMAIUU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakiiun woHHOro oOMeHa. YCIIOBUS TPOTEKAHUS pEaKIW HMOHHOTO OOMeHa, TOJHBIE |
COKpallléHHbIE HWOHHBIE ypaBHEHUs1 peakuuil. CBOICTBA KHUCIOT, OCHOBAaHMHW U COJIeH B CBETE
MPEJICTAaBICHUA 00 AJIEKTPOIUTHYECKON auccoruanui. KauecTBeHHbIe peakiuy Ha WOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumeHm:

03HAKOMJIEHHE C MOJENIAMHM KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U
HeMeTalsioB (TpaduTa M anMmasa), CIOKHBIX BEHIECTB (XJIOpUIa HATPHS), UCCIETOBAHHE 3aBUCHUMOCTH
CKOPOCTH  XHMHYECKOW  peakmuu OT  BO3JACUCTBUS  Pa3MUYHBIX  (AaKTOPOB,  HCCIIECIOBAHUE
AIIEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIIMN KUCIIOT, MejIouel u coliei (BO3MOKHO
WCIIOJIb30BaHUE BUJEO MAaTEpPHANOB), MPOBEICHUE OIbBITOB, WUIIOCTPUPYIOLIUX TPU3HAKKA HPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BBIJCICHHWE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUTFOCTPUPYIONINX ~ TPUMEPHl  OKUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX  peaknuii  (FOpeHue, peakiuu



pas3oKEHUsl, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/au.
HemeTajuibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucneHus. CtpoeHue u (pu3ndecKre CBOMCTBA MPOCTHIX BELIECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOJEHCTBUE C MeTalaMH, HEMeTalUlaMu, Iesiouamu). XiopoBoaopoa. ConsiHas
KHMCJIOTa, XMMHUYECKHE CBOMCTBa, IMONy4YeHHE, NpuMeHeHue. JlelicTBHe Xjopa U XJIOPOBOAOpOAa Ha
OpraHu3M 4esoBeka. BakHelmume XIopuasl M UX HaX0XKJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OCOGEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crerieHn okucieHusi. CTpoeHne M (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa M CEPHI.
AnnoTpornHbie MOAU(UKALIMY KHCIOPOAa U cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHUE,
¢busnyeckue U XxuMu4eckue cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTEIM KHUCIOTHBIX OKcuIoB. CepHas
KHUCJIOTa, (U3MUeCKUe M XUMHUYECKHMEe CBOHCTBa (0OlLIMe Kak MpeNCTaBUTENs Kiacca KHUCIOT H
cnenupuyeckne). XUMHUECKUE PEAKIHNH, JISKAIIMe B OCHOBE NPOMBIIIICHHOTO CIMOC00a TMOIydeHUs
cepHoil kucnoThl. Ilpumenenue cepHoil KuCIOTHl. CoOJM CEpHOM KHUCIIOTHI, KAUECTBEHHAs PEAKIUs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeAMHEHUH B mpupoje. XUMUUECKOE 3arps3HEHUE OKpYXKarolei
CpeAbl COEIUHEHMUSMHU cepbl (KHUCIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
[IPEI0TBPALLEHUSI.

OOmas xapakrepuctuka 37meMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTENIEHU OKMCJIEeHUA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3UYECKUEe U XHMHUYECKHE CBOMCTBA.
KpyroBopor a3zora B mnpupoae. AMMHaK, ero (uU3M4ecKue U XHMHYECKHE CBOWCTBA, IOJIy4YCHHE HU
npuMeHerne. Cony aMMOHUS, MX (PU3MYECKHE W XMMUYECKHE CBOWCTBa, mpuMeHeHue. KadecTBeHHas
peaknus Ha MOHBI aMMOHHs. A30THas KHCJIOTa, €€ ModydyeHue, GU3NYecKue M XHMHUYECKHE CBOMCTBa
(oOmme kak mpeacTaBUTENs Kiacca KUCIOT M crneuugpudeckue). Mcrnonb3oBaHHEe HUTPATOB U coJiei
aMMOHHMSI B KauecTBE MHHEpaJIbHBIX yA0OpeHui. XHMHYecKoe 3arps3HeHHE OKpyXarolled cpessl
COEIMHEHUSIMH a30Ta (KUCJIOTHBIE 0K, 3arpsS3HEHHE BO3/]yXa, IMOUBbI M BOJ0EMOB). Docdop,
ajutoTpornubie Mogudukanuu docdopa, duzndeckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u
dbochopnHas kuciora, GU3MIECKHE M XUMUYECKHE CBOWCTBA, mosiydeHue. Mcmonb3oBanue ¢ocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.

OOmas xapakrepuctika 31eMeHToB IVA-rpynnbsl. OCOGEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
CTETEeHU OKHCIEHUS. YTIepol, aJNIOTPOIHbIE MOAU(DUKAIINY, pAaCIPOCTPaHEHUE B IPUPOAE, PU3NUECKHE U
XUMHUecKHe cBoiicTBa. Ancopbuus. KpyroBopot yriepona B mpuposae. OKcuipl yraeposaa, ux Gpu3ndeckue
U XMMHYECKHE CBOWCTBA, JIEHCTBUE HA KUBBbIE OPraHU3MBI, MOJYYEHHE U IPUMEHEHUE. DKOJIOTUYECKUE
npobnemMbl, CBsi3aHHBIE C okcuaoM yriepona (IV), rumore3a rnoGanbHOrO NOTEIUIEHUS KJIMMaTa,
NapHUKOBBIN 3D PeKT. YroapHas KUCIOTa U €€ COMH, X PU3NYEeCKHe U XMMUYECKHUE CBOMCTBA, MOTyYeHHE
u npumeHeHue. KauecTBeHHas peakiuss Ha KapOoHaT-uoHbl. Mcrmonb3oBaHue KapOOHAaTOB B OBITY,
MEIUILMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHauaibHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEAMHEHUSX yrieponaa (MeTaH,
9TaH, ATUJIEH, alleTUJIEeH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUcoTa). [IpupogHble UCTOYHUKHU YTIIEBOJAOPOIOB
(yroiab, mnpuponaHbI ra3, HedTb), MPOAYKTHl HX mepepaboTku (O€H3MH), UX poib B OBITY H
NPOMBIIIIEHHOCTH. [loHsATHE O OMONOrMYecKH BaKHBIX BEIIECTBaX: KHMpax, Oeikax, yrieBojax — M UX
poJIu B )KM3HM uelloBeKka. MaTepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue u XMMUYECKHE CBOICTBa, MoiydeHHe M mHpuMeHeHue. CoeauHeHus
KpeMHus B npupojie. Obuue npeacrasnenus 06 okcuae kpemuus (1V) u kpemuuenoit kucinore. CUITUKATHI,
UX WCIOJIb30BaHUE B OBITY, B NPOMBIIIJICHHOCTH. BakHeimue cTpouTerabHble MaTepHalbl: KEpaMHuKa,
CTEKJIO, LIEMEHT, OeToH, kene300eroH. [Ipobrmembl 0e30MacHOrO HMCHOJIb30BAHUS  CTPOUTENBHBIX
MaTepHaioB B IOBCETHEBHOM JKNU3HU.

Xumuueckuii IKcnepumennt:



u3ydeHue oOpa3loB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEACHUE
KAUeCTBEHHBIX pEaKIMi Ha XIJIOPUI-WOHBI W HAOIIOJCHHE NPHU3HAKOB WX MPOTECKAHHS, OIBITHI,
oTpaxkamue (U3NYECKUe W XHUMUYECKHE CBOWCTBA TallOTEHOB M WX COCIWHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), 03HAKOMIJICHHE C 00pa3aMu XJIOPUIO0B (TaJOreHUI0B), O3HAKOMIICHUE
c oOpasuamu cepbl U €€ COeAMHEHHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEpUaOB), HAOIIOJCHHE
mporecca oOyriaMBaHUS caxapa IOJA JICHCTBHEM KOHIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI, H3YYCHUE
XUMHYECKUX CBOWCTB pa30aBICHHON CEPHOUN KHCIIOTHI, TPOBEICHUE KAYECTBEHHON peakinu Ha Cynb(dar-
WOH U HaOJI0/IeHUe MpU3HaKa €€ MPOTEeKaHus, O3HAaKOMIIEHHE ¢ (PU3NYeCKUMH CBOMCTBaMU a30Ta, hocdopa
U UX COEIUWHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPHANIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX
yIoOpeHui, TMOoNydYeHue, CcOoOMpaHue, pACIO3HABAHME M HW3YYCHHE CBOWCTB aMMHUaKa, IPOBEICHUE
KAUeCTBEHHBIX pEaKIHMii Ha WOH aMMOHUs U ¢ocdar-uOH U HU3ydyeHUE NPHU3HAKOB HMX MPOTEKAHUS,
B3aMMO/JICIICTBIE KOHLIEHTPUPOBAHHOMW a30THOM KHUCIOTBHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHATIOB), HM3y4YE€HHUE MOJeNel KpUCTANIMYeCKUX pemeEToK anMasa, rpaduta, ¢yiiepeHa,
03HAKOMJICHHE C TIPOLIECCOM aJICOPOIMU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MPOTHUBOTA3a, IIOJIy4eHUE, COOMpaHWEe, pACIIO3HABAHWE W U3YYCHHUE CBOWMCTB YIJIEKHUCIIOrO Tras3a,
MPOBEJICHUE KAueCTBEHHBIX peakluuidi Ha KapOOHAT W CHUJIMKAT-UOHBI W H3y4YeHUE MPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMIICHME C  MNPOAYKIMEH  CUJIMKATHOM  IPOMBILUICHHOCTH,  PEIICHHE
SKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHeNme HeMeTaulbl U KX COCTUHEHUSD.

MeTaiibl M UX COeAMHEHUS

OOmiasi xapakTepUCTHUKAa XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX TIOJIOKEHUS B
[lepuonnueckoil cucremMe xumuueckux snemeHToB [I. M. MengeneeBa u crpoeHus atomoB. CtpoeHue
METaJUIOB. MeTallmnyecKas CBA3b U METALTNYECKAs] KPUCTAJUTHYECKasi peHIETKa. DIEKTPOXUMUYECKUN ST
HanpspKeHUd MeTayuioB. Pu3NyecKkne U XUMHUYECKUE CBOMcTBa MeTaiuioB. OOue crocoObl MOTy4eHUs
MeTaisoB. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBhl (CTamb,
YYT'yH, IIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[Ilenoynble MeTaybl: mnojoxeHue B llepuomamyeckoin cucreMe Xumuyeckux dsyemeHToB [[. U.
MeHpeneeBa, CTpoeHUE X aTOMOB, HaxOXKJIE€HHUE B mpupoje. Pusnueckue M XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kaiausi). OKCUIIBI U TUAPOKCUIBI HATpUS U Kayus. [IpuMeHeHne MIeNOYHBIX METAJIJIOB U
UX COEIUHEHM.

[[lenoyHO3EMENBHBIE METAUIBl MarHuii M KaublLUi: moJiokeHue B Ilepuommueckoit cucreme
xuMH4ueckux 3neMeHToB 1. 1. MeHneneeBa, CTpo€HME UX aTOMOB, HaX0KJICHUE B pupoje. Pusnyeckue u
XUMHUYECKHAE CBOMCTBA MAarHusl M KayibIus. Baxxueme coeqnHeHns KanbIus (OKCUA, TUIAPOKCHI, COJIN).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxxenne B Ilepuonuueckoit cucrteme xumuueckux snemeHToB [[. . Menpeneena,
CTpPOEHHUE aToMa, HaXOXKAeHUE B pupoje. Pu3nyeckne U XUMUIECKUE CBOMCTBA alTfoMUHMs. AMGBOTEpHbBIE
CBOIWCTBA OKCHJIA U THAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xummuueckux snemeHToB [[. M. Menneneesa,
CTPOEHHE aToMa, HaXOXJAeHHe B mpuponae. Puznueckue U XUMUYECKHE CBOWCTBa kene3a. OKcuipbl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nmosydeHue.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIGHHE C o0pasllaMh METaUIOB U CIUIaBOB, MX (U3NYECKUMHU CBOMCTBAMH, H3yueHUE
pE3yNbTaTOB KOPPO3WU METAIJIOB (BO3MOXKHO HCIOJB30BAaHUE BUICOMATEpUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJIa KAJBIMS M HATPHUsl C BOJOW (BO3MOXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
WCCTIEIOBAaHUE CBOWMCTB JKECTKOM BOJBI, TIpollecca TOPEHUs Keyne3a B KUCTopoae (BO3MOXKHO
WCIIOJIb30BaHUE BHIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX pPEaKIMi Ha MOHBI: MarHus,
KalbIusl, amfoMuHMS, nuHKa, xene3a (1) u xeneza (11), mequ (Il), HabmioneHue U onucaHue MPOIECCOB
OKpAaILIMBaHUs TUIAMEHU MOHAMHU HATpPHsI, KaJlus U KalblKsl (BO3MOKHO HUCIOJIb30BaHUE BUIEOMATEPHAIOB),



uccieioBaHle aM(OTEpHBIX CBOWCTB THAPOKCHAA QIIOMUHHMS M THUIPOKCHIA IMHKA, pEIIeHHe
9KCIIEPUMEHTAIBHBIX 331a4 10 TeMe «BaykHel1e MeTalibl U UX COEAUHEHUS».

XuMHA U OKpYKaOLIas cpeaa

BemecTBa 1 Marepualibl B IOBCEIHEBHOM KU3HU 4YelIOBEKa. be3onacHoe UCIOIb30BaHUE BELIECTB U
XMMHYECKHUX peakiuil B ObITy. [lepBas momolib Npu XMMUYECKHX 0’KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH cpenbl (IIpeneibHas JOIMyCTUMasi KOHLIEHTPAlHsl BELIECTB,
nanee — [1/1K). Posib XUMuM B pelieHHUH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3yudeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHbIE MaTepHAIbI).

Meosicnpeomemnvie ceasu

Peanuzanus MeXIpeIMETHBIX CBsI3el NpU M3YyYEHUM XUMHUHM B 9 Kilacce OCYLIECTBIIETCS 4Yepe3
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M MOHATHH, SBISAIOIINXCS CUCTEMHBIMU
IUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOm1re ecTecTBEHHO-HAYYHBIC TIOHATHS: HayYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTES,
Kiaccu(uKanus, MEepHOANYHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJEIMPOBAaHUE, W3MEPEHUE, MOJIEINb,
SBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTEpUAJIbI.

®dusuka: mMaTepus, aToM, dJIEKTPOH, IPOTOH, HEMTPOH, UOH, HYKIUJ, U30TOIBI, PAJIUOAKTUBHOCTb,
MOJIEKYyJIa, JJIEKTPHUECKUH 3apsia, NPOBOJHHUKH, MOJYNPOBOJHUKH, IHIJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEIO, OO0BEM, arperarTHoe COCTOSHUE BELIeCTBa, Tra3, pacTBOp, PacTBOPHUMOCTb,
KpUCTANIMYECKass pelETKa, CIUIaBbl, (PU3MUECKUE BEIMYMHBI, €JUHMULBI H3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMNHIIE.

buomorusi:  ¢orocunTe3, npixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEpAIbHbIE yIOOpEeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELLIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpalbl, TOpHbIE MOPOAbI, IOJE3HBIE HCKOMAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 10 XUMUHN HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA3OBAHUSA
JIMMHOCTHBIE PE3YJIbTATHI

JImuyHOCTHBIE Pe3yAbTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOT'O 00IIET0 00pa30BaHUs JOCTUTAIOTCS B
Xoae 06yquI/1$1 XUMHHU B CIUHCTBEC yqe6H0171 U BOCIIUTATEIILHOU ACATCIBHOCTH B COOTBETCTBUH C
TPAJUIIMOHHBIMH ~ POCCUHCKUMH  COLIMOKYJIBTYPHBIMA UM JIYXOBHO-HPaBCTBCHHBIMH IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MPABUIIAMH U HOPMAaMH ITOBEJICHUS M CITOCOOCTBYIOT MPOIeccaM CaMOIIO3HAHUS,
CaMOPA3BUTHUS U COLIMATM3AIMH O0yJarOIIUXCSL.

JIngHocTHBIC PE3YyIbTAaThl OTPAXKAIOT I'OTOBHOCTH O6Y'-IaIOH_[I/IXCH PYKOBOACTBOBATLCA CHUCTEMOU
MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTALIMHI M PACIIUPEHHE OTBITA IEATSIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTu:

1) maTpuoTHYECKOr0 BOCIUTAHUSA:

LEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U HAY4YHOMY
HACJIC/INIO, TIOHUMAHHS 3HAYCHUSI XMMUYCCKONH HAYKU B J)KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEPHOM WHQOpPMALMEH O TEpPEeloBbIX JOCTH)KCHUSX U OTKPBITHSIX MHPOBOH WU
OTEUYECTBEHHOM XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTpPOWCTBE MHUpa U 0OIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEJCTABICHUS O COIMAILHBIX HOPMaxX M IMPaBHJIaX MEKIUYHOCTHBIX OTHOILICHWH B KOJUICKTHBE,
KOMMYHHKATHBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO  IIOJIG3HOH, y4eOHOMCCIIEeI0BATEIbCKOM,
TBOPYECKOH M IPYTruX BUAAX JESITEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATEILHOCTH
IIpyU BBIIIOJIHCHUN y‘-Ie6HI)IX, IMMO3HABATCJIbHBIX 3a4da4, BBIIOJHCHHU XHUMHWYCCKUX OSKCIICPUMCHTOB,
CO3JIaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHHMIO W B3aMMOIIOMOIIU B IPOIECCE ITOM
y4eOHO# JIeATEIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEJACHHWE W TIOCTYIKA CBOMX TOBAapHILEH C
MMO3UIUH HPABCTBCHHBIX U IPABOBBLIX HOPM C y‘-IéTOM OCO3HaHUA HOCHGI{CTBI/Iﬁ IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS] O BEIIECTBE M XUMHUYECKOW peakIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABISIONINE OCHOBY JJISl IOHUMAHUS CYIIHOCTH HAy4YHOUH
KapTUHBI MHpa, NPCACTABICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHUA HNPUPOABLI, B3aUMOCBA3AX
YeNoBeKa ¢ MPUPOIHON CPeIor, O POJIM XUMHUH B TO3HAHWH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAITPABJIEHHBIE HAa MOJyYE€HUE HOBBIX 3HAHHM MO XUMHUHU, HEOOXOTUMBIE
UIsE  OOBSICHEHMsI HaOJIOJaeMbIX TMPOIECCOB W SBICHUM, TO3HABATENbHON, HHPOPMAIIMOHHOW W
YUTATEIbCKON KYyJIbTYphl, B TOM YHCII€ HaBBIKOB CaMOCTOATEIbHOW padOThl C Y4eOHBIMH TEKCTaMU,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHUUECKHUMH CPEICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YEHHI0O M TO3HAHUIO, JIO003HATEIbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM0o00pa30BaHMUIO, TPOEKTHOM M HCCIIEIOBATEIbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHs 00y4YeHHUsI B JalbHEHILIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME ILIEHHOCTH >XKM3HM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha
3/I0pOBBIN 00pa3 XKU3HH, OCO3HAHME IOCIEACTBUI W HENMPUATUE BPEIHBIX IMPUBBIUEK (YMOTpeOJIeHUs
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHS), HEOOXOTUMOCTH COOJIFOACHHUS MPpaBml 0€30MacHOCTH TIPH 0OpaIieHun
C XUMHNYECCKHUMMH BCIICCTBAMU B 6BITy n peanLHoﬁ KHU3HU,

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAaKTUYECKOMY M3YUEHUIO Mpodeccuii U TpyAa pa3IMyHOIro poja, yBaXEHUE K TPYAY U
pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YKCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHUU 1O
XVUMHH, OCO3HAHHBIH BHIOOp WHIMBHIYalbHOH TPAaEeKTOPUH NPOJOIDKCHUS OOpa30BaHHUSA C YYETOM
JUYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
YCIEMHOW MPOPECCHOHANBHON JEATeIPHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;



6) IK0JIOrHYeCKOr0 BOCTIUTAHMSA:

9KOJIOTUYECKH L[eJ1eCO00pa3HOe OTHOIIEHHE K MPHUPOJIEe KaK UCTOYHMKY KM3HHM Ha 3eMile, OCHOBE
e€ CyIIecTBOBaHMA, MOHMMAaHUE IIEHHOCTH 3/0pOBOr0 M 0€30macHOro odpasa >KU3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 37I0POBBIO, OCO3HAHHE LEHHOCTH
coOuo/ieHusT TpaBui OE30MaCHOTO IMOBENEHHUS Npu paboTe C BEIIECTBAMH, a TaKXKe B CHUTYaIHsX,
YTPOXKAIOIUX 310POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TNPHMEHATh 3HAHMA, MOJydaeMble NPU M3YYEHUU XUMHM, A pEIleHUs 3azad,
CBSA3aHHBIX C OKPYXKAIOLIEW IPUPOJHON CPENOM, Ul INOBBIIICHUS YPOBHS JKOJOTMYECKOW KYJIbTYpHI,
OCO3HAHMS TJIOOATBHOTO XapaKTepa HKOJIOTMYECKUX TMpOoOIeM M IyTed HX peIIeHUs IMOCPEACTBOM
METOJOB XHUMHH, JKOJOIMYECKOIO MBILIUICHUS, YMEHHUS DPYKOBOJACTBOBAaTbCA MM B II03HABATEIbHOW,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PpE3yJNbTaTOB  BBIICIAIOT 3HAuYUMbIE I (DOPMUPOBAHHS
MHUPOBO33PEHUS OOILEHAYYHbIE MMOHATHUS (3aKOH, TEOpHs, MPUHLUI, TUIoTe3a, (PakT, cucrema, mpoluecc,
9KCHEPUMEHT U JIPYroe.), KOTOpbIE MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX INpenMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUH W3 3TUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAyIHOM
KapTUHE MHpa, M YyHHUBEpcajbHble YyueOHble JAEWCTBUsS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,
pEryJsTHBHbBIE), KOTOpble o0OecneuuBalOT (OPMHPOBAHHE TOTOBHOCTM K  CaMOCTOSTEIILHOMY
IUTAHUPOBAHMIO U OCYILIECTBICHUIO YU€OHOH e TeTbHOCTH.

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHMSI UCIOJIb30BaTh IMPHUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHWMM: PacKpbIBaTh
CMBICJI XUMHYECKUX MOHATUH (BBIACHATh MX XapaKTE€pHbIE NPU3HAKM, YCTAaHABIMBAaTh B3aUMOCBA3b C
JIPYTUMH TIOHATHSIMH), HCIIOJIB30BaTh IOHATHSA s OOBSCHEHHS OTICIBHBIX (PAKTOB M SIBJICHUH,
BbIOMpATh OCHOBAHUS M KPUTEPUH JJs KJIAaCCUPHUKAMU XUMUYECKUX BEIIECTB U XMMHUECKUX PEAKIIM,
yCTaHABJIMBATh MPUYUHHO-CIEJICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3YyUEHHs, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJOTHH), JIeJIaTh BBIBOJIbI U 3aKIIOUYEHUS;

YMEHHME MpPHUMEHSTh B IMIpoLlecCe IIO3HAHWUA NOHATHUS (IpeaIMEeTHble M MeTalmpeIMeTHbBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIONIb3yEMbIE B XMMHHU, TPEe00pPa30BbIBATh LIMPOKO IPUMEHSIEMbIE
B XMMHUH MOJIEIbHbIE MPEJCTABICHUS — XUMHUUECKUH 3HaK (CUMBOJ 3JI€MEHTa), XUMHUUecKas Gpopmyna u
ypaBHEHHE XMUMMUYECKOW pEaKIMHW — MIpU PELIeHUH Y4yeOHO-ITO3HABaTEIbHBIX 3a/ad, ¢ Y4ETOM ATHUX
MOJIEJIbHBIX MPEJICTaBICHUM BBISBISTh M XapaKT€PU30BaTh CYILIECTBEHHbIE NPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XMMHYECKHMX BEIIECTB U XUMHYECKHUX pEAKIMH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
IPUYMUHHO-CJIEICTBEHHBIE CBA3M U IPOTUBOPEUMS B U3Y4aEMBbIX ITPOLIECCaX U SIBICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE HCIIOIb30BATh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHHUS, A TAKKE B
KayecTBE OCHOBBI [UIsi (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHre OmbITa MO IUJIAHUPOBAHUIO, OPraHM3ALMU U  TPOBEACHHUIO YYCHHMUYECKHX
SKCIIEPUMEHTOB, yYMEHHME HaONI0AaTh 3a XOJOM IIpollecca, CaMOCTOSITEIbHO IPOrHO3MPOBATh €ro
pe3ynbrar, GopMynupoBaTb OO0OOIIEHHS M BBIBOJABI 10 pe3yidbTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHDOPMALIMIO PA3IUYHBIX BUJIOB U POpPM
IPECTaBICHUS, MOJIy4aeMyI0 M3 pa3HbIX MCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO
CoJiepKaHus, CIpaBOYHbIE OCOOUS, pecypchl MHTepHeTa), KpUTUYECKH OIICHWBATh MPOTUBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHSITh pPa3IUYHbIe METOIbl W 3alpochl NMPU TMOUCKE W oTOOpe uHpOpMaluu U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBINOJHEHHUS Y4YeOHbIX W TIO3HABATENbHBIX 3a7au
OTMpEeNeAEHHOTO THUMA, NPHOOpPETEHHE OmbiTa B O00JIACTM  HMCMOJB30BaHHS  WHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAZICHUE KYJIbTYpOl aKTUBHOIO WCIOJB30BAHUS PA3THYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMy MpeAcTaBiIeHUs UHGOpMAIMH U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd  HECJIOKHBIMH CXEMaMH, JuarpaMMmamu, ApyruMu GdopMaMu
rpauKu U UX KOMOUHAITUSIMH,

YMEHHE HCII0JIb30BaTh M aHAJIM3UPOBATH B MPOLIECCE YUEOHOH M UCCIIE0BATEIBCKOM e TEbHOCTH
UHPOPMALIMIO O BIMUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3MHCTBA M TPAHCIOPTa HA COCTOSHHE
OKpY>Karollel MpUpOTHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHsI 33J]aBaTh BOIPOCHI (B Xo/e auanora M (Wid) TUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOii
TEMBI, POPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBITOJIHEHHS MTPEIOKEHHON 3a/1a4u;

YMEHHMsI TPEACTaBIATh IMOJIYYCHHbIE PEe3YNbTAaThl MO3HABATEIbHON JAEATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX; JeJiaTh MPEe3EHTAIUI0 Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOrO SKCIEePUMEHTa
(;1abopatopHOTO OMBITAa, JTAOOPATOPHOH pPabOTBI MO HCCICIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHsSI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABAaTEIbHOW W
UCCIIEIOBATENILCKOM JAEATEIbHOCTH TMPHU PEHICHHH BO3HHUKAIOUIMX IMpoOJieM Ha OCHOBE yuéra OOIIMX
MHTEPECOB W COTJIACOBAHWS TMO3UIMKA (0OCYXKJEeHUS, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOPJAWHAIMS COBMECTHBIX JEHCTBUHM, OIpENelieHue KPUTEPHEB IO OIEHKE KayecTBa BBIIIOJHEHHOM
paboThl U ApyTHUE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATENBHO ONPEACISATh IEIH ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBISTH,
KOHTPOJIMPOBATh W TPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BHIOMpATh Hamboiee
s dexTrBHBIE cIOCOOBI pelIeHNs y4eOHBIX U MO3HABATENbHBIX 337a4, CAMOCTOSITEIbHO COCTABIISITh HUIIH
KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM JAEUCTBUN MPHU BHIMOIHEHUH 33JIaHUN ¢ YIETOM TONyUEHUs
HOBBIX 3HaHWHA OO0 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX, OIEHUBATh COOTBETCTBUE
MOJIyYeHHOTO pe3yNbTaTa 3asBICHHOW €M, yMEHHE WCIIONb30BaTh W aHAJTU3UPOBATh KOHTEKCTHI,
npeJiaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATHBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 003aTEIBLHOTO CO/IEPKAHUS, YCTAHOBICHHOTO
JTaHHOM denepanbHON padodeil MporpaMMoO, BRIIEISIOT: OCBOCHHBIE O0OYYAIOIIMMUCS HAyYHbIE 3HAHUS,
YMEHHUsI ¥ CTIOCOOBI IeHCTBUH, criennduueckre 1 MpeaMETHON 00acTu « XUMHUs», BUBI I€ATEIbHOCTH
1O TMOJYYEHUIO HOBOT'O 3HAHUs, €ro MHTEpIpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B pa3IMYHbBIX
y4eOHBIX ¥ HOBBIX CUTYAITUSX.

K xoHny oOyuenus B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl HA 0A30BOM YpPOBHE JIOJKHBI OTpa)aTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® PACKpBIBATh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSTHUN: aTOM, MOJIEKYJa, XUMUYECKUN DIIEMEHT,

IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs
Macca, MaccoBas JIONIS XMMHYECKOTO JJEMEHTa B COCTUHEHHH, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHHUE, COJIb, JJEKTPOOTPUIATEIHHOCTh, CTENEHb OKHCICHHS, XHUMHYECKas
peakiusi, KiIacCHU(pUKaIUs PEaKIUil: peakiuu COCIUHEHHS, PEaKIUU Pa3JOKEHUs, PEaKIHH
3aMeIIeHUs, peakiui 0OMEHa, 3K30- U YHIOTEPMUUYECKHE PeaKINH, TeII0oBoi 3pdekt peakmu,
AIpO aToMa, JJIEKTPOHHBIN CJION aroma, aTOMHasi OpOUTaib, paguyc aToMa, XMMHYECKast CBS3b,
MOJIIpHasl U HEMNoJIsipHasi KOBAJCHTHAsl CBsI3b, MOHHAsI CBS3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBasi J10JIs BellecTBa (IPOLEHTHAs! KOHIEHTPAIMs) B paCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHSTH ITH MOHSATHUS
MIPU OMKMCAHHUH BEIIECTB U UX MPEBPAIICHUII;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBICHHsS (OpMyN BEIIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIUM;

OTIPE/ICIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCAMHECHUSX, CTEIICHh OKHCIICHHS
DJIEMEHTOB B OWHAPHBIX COCAMHCHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJaccy
coequHeHU 10 dopmynaMm, BHJ XUMHYECKOHW CBsS3U (KOBaJEGHTHas M HOHHas) B
HEOPraHWYECKUX COCTMHECHUSIX;

packpbiBaTh cMmbici Ilepuonmnueckoro 3akona J[. WM. MenaeneeBa: J1€MOHCTPUPOBATH
MOHUMaHKE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT UX IMOJIOKEHUS
B [lepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHS], 3aKOHa ABOraJpo;

OMHCHIBATh U XapaKTepu3oBaTh TaOiuuHyro ¢opmy [lepumogudeckoii CHCTEMBI XUMHUYECKHX
9JIEMEHTOB: Pa3/InyaTh MOHATHUS «TJIaBHasg noAarpynna (A-rpynmna)» u «moOodHas MOArpyrmmna
(b-rpymnmna)», maneie U OoJblMe MEPUOABI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIE MMEIOTCA B
tabnuie «llepuognyeckas cuctema xuMuueckux 3aemMeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij sjpa, ooIiee
YHCIIO JIEKTPOHOB M paclpeiesieHne X MO 3JIEKTPOHHBIM CIIO0SIM);

KJIACCHU(PUITUPOBATH XUMHUYECKHE DJIEMEHTBI, HCOPTAHUYCCKUE BEIIECTBA, XUMHUYCCKHE PEaKIIHH
(10 4KCIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3G (DEKTy);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAs OMNMCAaHUE MPUMEPAMHU  MOJIEKYJIPHBIX  YPAaBHEHUN  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOTO AJIeMeHTa 1Mo (opMysie COCIWHEHHUS, MAacCOBYIO JOJIO BEIIEeCTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

MIPUMEHSATH OCHOBHBIE ONEPAIIU MBICIIUTEIILHON JIeATeTLHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE,
000011IeHIE, CUCTEMATH3AIMIO, KIIaCCU(DUKAIINIO, BRISIBICHUE MPUYNHHO-CJICICTBEHHBIX CBS3EH
— N7 U3YYEHHs] CBOWMCTB BEIIECTB M XMMHUYECKHX PEAKIUH, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HaONIJeHWEe, W3MEPEeHHe, MOJICIUPOBaHNe, JKCIEPUMEHT (peanbHBbIi U
MBICJICHHBIN);

CJIeIOBaTh MPaBUJIaM MOJIH30BAHUS XUMHUYECKON MOCY0M U TabopaTOpHBIM 000PYIOBAaHHEM, a
TaK)Ke MpaBUJIaM OOPAIICHHSI C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMU IO BHITIOTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(Bomopo/la M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPEAENEHHOM MacCOBOM oei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TMPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI TI0
pacmo3HaBaHWIO PACTBOPOB IIEJIOYEeH M KHUCIOT C TOMOIIBI0 HMHIUKATOPOB (JTaKMYC,
deHondranzent, METUIOPAHXK U IpYyTHe).

K koHIy 00y4yeHus B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHHH:

PaCKpBIBATh CMBIC]T OCHOBHBIX XHUMHUYECKUX MOHATUN: XUMHUECKUI 3JI€MEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, AaHHWOH, IIPOCTOE  BEUIECTBO, CJIOKHOE  BEIIECTBO,  BAJCHTHOCTb,
JIEKTPOOTPUIATEIBHOCTD, CTENEHb OKHCICHUS, XMMUYECKas PpEeaKmus, XUMHYECKas CBS3b,
TETI0BON 3(h(EeKT peakiuu, MOJIb, MOJIAPHBINA 00BEM, pacTBOP, SJIEKTPOIUTHI, HEAEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] JIUCCOLMAIMS, PEaKIU HOHHOTrO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHMBIC pEAaKIHH, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC



peaKkiuu, OKHCIUTENIb, BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAHOBJICHHME, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSA3b (KOBAJIEHTHAs, HOHHAS, METAJUIMUECKasi), KpUCTaLInYecKas
pemérka, KOppOo3Hsi METaJUIOB, CIJIaBbl, CKOPOCTb XHMHUYECKOM peaklMH, TMpeaeabHO
nomnycrumas koHuentpauus 111K Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX MOHSATHH M MPUMEHSATh TH MOHATHUSA
IIPY OIIMCAHMU BELIECTB U UX MPEBpAILECHU;

UCTIOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBIeHUS (OpMYJ BEIIECTB U YpaBHEHHA
XUMHYECKUX PEAKIIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB B COCIMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OIpPENEIEHHOMY KJIacCy COEAMHEHMH IO
dbopMynaM, BUJ XUMUYECKOH CBsI3U (KOBAJIEHTHAs, MOHHAs, METAJJIMYECKAasi) B HEOPTaHUYECKHUX
COCIMHEHUSX, 3aps]] MOHA 10 XMMHUYECKOH (opmyre, XxapakTep cpeibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cMbicn [lepuonmyeckoro 3akona JI. M. MenneneeBa u JeMOHCTPUPOBATH €TO
NOHMMAaHME: ONKCHIBATh M XapaKTepu3oBaTh TabimmuHyio (opmy Ileproamueckoil cucTembl
XUMHYECKHUX DJIEMEHTOB: pa3Ninyarh MOHATHUS «TJIaBHAs MoArpymnna (A-rpymnmna)» u «modoyHas
noarpynna (b-rpynma)», manbsie U OosblIMe MEPUOJBI, COOTHOCUTH O0O3HAUYEHHUS, KOTOPHIE
UMEIOTCS B NEPUOJAMYECKON TaOJuIle, C YKUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj AApa, o0llee YUCIIO JIEKTPOHOB U paclpeaeieHue ux
MO0 DJEKTPOHHBIM CIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
9JIEMEHTOB M UX COEAMHEHUU B MpeJesiax MalblX MEepUOJIOB M IIABHBIX MOATPYHI C Y4ETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMUUYECKUE PEaKluu
(Mo 4yMcily M COCTaBy Y4YacTBYIOIIMX B pEaklMU BELIECTB, MO TEIUIOBOMY 3(]dexTy, Mo
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CIEHHUPUISCKHE XUMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MMOATBEPXKAast ONMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUII;

COCTaBJISITh YPaBHEHUS JEKTPOIUTHUECKON TUCCOLMALNN KUCIOT, 1eI04Ye U cojeil, moiaHble
U COKpalI€HHble ypaBHEHMs  pEakUMid HOHHOro OOMEHa, YpaBHEHHUS  peakuuil,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEKIY BEUIECTBAMM pPa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHMCIUTEIBHO-BOCCTAHOBHUTENBHBIX  pPEAaKUHUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH MTPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MaccChl BEIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmyse COeIMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBa B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCYy10i U 1ab0paTopHbIM 000pyI0BaHUEM, a
TaKXe MpaBuia oOpalIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH IO BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMNBITOB IO IMOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

IIPOBOAMTH pEaKLUUH, MOATBEP)KIAIOIINE KAueCTBEHHBIM COCTaB pa3/IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMuA-, HOAUI-, KapOoHaT-, docdar-, CUIUKAT-,
cynbdar-, TUIPOKCHI-UOHBI, KATUOHbBI aMMOHHMS ¥ HMOHBI H3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;



MPUMEHSATh OCHOBHBIE ONEPAIIMU MBICIIUTEILHON IeATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHUE,
00001IeHIe, CUCTEMATHU3AIINIO, BHISIBJICHHE MPUUYUHHO-CICICTBEHHBIX CBS3EH — IS M3Y4YCHHS
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIUil, €CTeCTBEHHO-HAayYHble METOJbl IO3HAHUS —
HaOJI0/IeHUE, U3MEpPEeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/ | pa3iesioB M TEM Bcer  KouTpoabh IpakTHyeck
oOpa3oBaTeJibHbIE
I NnporpaMmMabl 0 ble padoThbI ue padboThbl
pecypchl
Paspnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusa —
BakHas 00J1acTh
bubnunorexa LIOK

CCTCCTBO3HAHUA U

1.1 N 5 0 2 https://m.edsoo.ru/7f418

MIPAKTUICCKOU
37c

IEeATEIbHOCTH
YyeJIoBeKa
BeriectBa u bubnunoreka LIOK

1.2 XUMHYECKUE 15 1 0 https://m.edsoo.ru/7f418
peakiumn 37¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

EZS?IYX- bubmmoreka [JOK
2.1 CHOpOA, 6 0 1 https://m.edsoo.ru/7f418
[TonsTue 06
37c
OKCHJIaX
Bonopoa.Ilonstu bubnnorexa [JOK
2.2 € 0 KHCJIOTaxX U 8 0 1 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PacTBopsl. bubmuorexa [IOK
2.3 [MousiTre 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHMIX 37c
I(();;(::]Ia:me bubmoreka LIOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHHYECKUX
y 37c
COEIMHEHUI
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuuyeckux 3jaemenTon /1. U.

MenneneeBa. CtpoeHne arToM0B. XuUMHU4YecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepunoanuaeckuit but6mmoreka [IOK
3.1 3aKOH U 7 0 0 https://m.edso0.ru/7f418

[Tepuonuueckas

37c



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

cucrema
XUMHUYECKUX
anemeHToB /l. U.
Menneneena.
Ctpoenue aToma

XuMu4aeckas
CBSI3b. bubnnorexa [JOK
3.2 OKHCIIUTETBHO- 8 https://m.edso0o.ru/7f418
BOCCTaHOBHUTEIbH 37c
bIC PCAKIUU
bubnunoreka LIOK
Hroro o pazaeny 15 https://m.edsoo0.ru/7f418
37c
bubnunoreka LIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f418
37c
OBILIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME



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

9 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/  pa3sgesioB H TeM Bcer  Kourpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Pa3nea 1. BemecTBo U XuMH4yecKkmne peakiun
[ToBTOpEHME N
yrioyoneHue bubnmoreka [JOK
1.1 3HAHUN OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a
pasnenoB Kypea 8 636
Kjacca
OcCHOBHEBIE
AKOHOMEDHOC bu6mmoreka [IOK
KOHOMEPHOCTH
1.2 p 4 0 0 https://m.edsoo.ru/7f41a
XUMHYECKAX
. 636
peakiui
DIIEKTPOTUTHYECK
ast JUCCOLMAIIHS. bu6mmoreka [IOK
1.3 XuMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Uroro no pazaeny 17
Pazgen 2. Hemeranibl M X cOeTHHEHUS
Oo6as
iiif;:ff;;m(a bu6mmoreka [JOK
2.1 4 0 1 https://m.edsoo.ru/7f41a
snemeHToB VIIA-
636
TPYIIIBL
T"asoreHs!
Oo6mas
iiﬁd if;:f I?I:)ZHKa bubmuorexa [JOK
2.2 6 0 0 https://m.edsoo.ru/7f41a
35eMeHTOB VIA-
636
rpymmsl. Cepa u
€€ coeIMHEHUS
Oo6mas
XapaKTepUCTHKA
XUMHYECKHUX bu6mmorexa [IOK
2.3 snemMeHToB VA- 7 0 1 https://m.edsoo.ru/7f41a
rpymsl. A30T, 636
dbocdop u ux
COEIUHEHMS
2.4 OOmas 8 1 2 bu6mmoreka [IOK



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
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

XapaKTEepUCTUKA
XUMUYECKHUX
snemeHToB |VA-
rpynnsl. Yriepona
Y KPEMHUN U UX
COEIMHEHUS

https://m.edsoo.ru/7f41a
636

Hroro no pasneny

25

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

31 OO01ue cBolicTBa
' METaJUIOB
Baxueiimniue
3.2 METAJUIBL U UX
COEIUHEHUSA

Hroro no pasneny

Pasznen 4. Xumus u oxkpy

16

20

JKamomas cpeia

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

BemectBa u bubnuorexa [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f4la
JKHU3HH YCIJIIOBCKA @
Wroro mo pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4la
636
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

ITOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
Ne Koau4vecTBo yacoB DJIeKTPOHHbBIE
Kourpoanr Ilpakruue Aata uudposbie
Tema ypoka Bce HU3Yy4eH
n/ o HbIE CKHe . o0pa3oBaTe/bHbIE
I padoThbI padoThbI pecypcbl
[Ipenmer xumumu.
PolTE XMW B bu6nmoreka [IOK
1 I 1 0 0 03.09 https://m.edsoo.ru/ff
0d210c
Tena u BemecTBa
[TonstHe o bubnuoreka [IOK
2 METOHAX MMO3HAHUS 1 0 0 05.09 https://m.edsoo.ru/ff
B XHUMUHU 0d227e
IIpakTnueckas
pabota Ne 1
«IIpaBua paboThI
B naGopaTOpHH 1 bubnnorexa [JOK
3 HpHEMET 1 0 1 10.09 https://m.edsoo.ru/ff
0d23dc
oOparteHus ¢
1a00paTOPHBIM
000pyTI0BaHUEM)
Yucteie BemeCTga Bubmiorexa [IOK
4 i emecit. Coco0E! 1 0 0 12.09 https://m.edsoo.ru/ff
pasz[ereHI/m 0d26ca
cMmecen
IIpaxTrueckas
pabota Ne 2
«Pa3genenue bubnunorexa LIOK
5 cMmeceii (Ha 1 0 1 17.09 https://m.edsoo.ru/ff
pUMepe OYUCTKU 0d28c8
ITOBAPEHHOM
COJIN)»
ATOMEL 1 bubmuoreka [{OK
6 MOTeKY T 1 0 0 19.09 https://m.edsoo.ru/ff
0d2a6c
XHMH%CKH; bubmuoreka [{OK
7 z;;xz:;z) HaH 1 0 0 24.09 https://m.edsoo.ru/ff
0d2be8
XUMHUYECKHUX



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

9JICMCHTOB

[Ipocteie n bubnuoteka [JOK
8 CITO)KHBIC 26.09 https://m.edsoo.ru/ff
BEIIECTBA 0d2a6c
ATtomHO- bu6nmoreka [IOK
9 MOJICKYJISIPHOE 01.10 https://m.edsoo.ru/ff
yUCHHE 0d2d50
3akoH
ITOCTOSIHCTBA
COCTaBa BEIISCTB.
XumMmudeckas bu6nmmoreka [IOK
10 bopmyina. 03.10 https://m.edsoo.ru/ff
BanenTHoCTh 0d2eae
aTOMOB
XUMHYECKHX
3JICMEHTOB
OTtHocuTenbHas
aToMHas Macca. bubnuoreka [IOK
11 OTtHocHTEIbHAS 08.10 https://m.edsoo.ru/ff
MOJICKYJISIpHAS 0d323c
Macca
MaccoBas gois
bu6nmorexa LIOK
12 ::é\gl:;f;gro 10.10 https://m.edsoo.ru/ff
0d350c
COCTMHCHUH
KonunuectBo bu6nmorexa LIOK
13 BerecTsa. MoJib. 15.10 https://m.edsoo.ru/ff
Monsipaast macca 0d5230
duznyeckue u
XUMHYECKHE bu6nmorexa LIOK
14 SIBJICHUSL. 17.10 https://m.edsoo.ru/ff
Xumuueckas 0d37fa
peakius
IIpusnaku u
yCIIOBUS bubmuorexa [IOK
15 IPOTEKaHUS 22.10 https://m.edsoo.ru/ff
XAMHYECKHUX 0d3al6
peaxkuuit
3aKOH COXpaHEHHUS Bumiorexa 1IOK
16 ;gchj;ii?;ecm' 24.10 https://m.edsoo.ru/ff
0d3b88
ypaBHEHUS
17 Beruucnenus but6mmoreka [IOK
KOJIMYECTBA, 05.11.2  https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

MACCEHI BEIIIeCTBa
10 YpaBHEHUSIM
XHUMHYECKHX
peakui

024

0d5708

18

19

20

21

22

Knaccudukanus
XUMHYCCKHX
peaKuuit
(coenuHeHwsl,
pazJioKeHUs,
3aMeleHus,
obMeHa)

M. B. JlomonOCOB
— YYEHBI-
SHIIUKJIOIIEIHUCT.
O06o0061IEeHNE U
CHCTEMAaTHU3aLlH
3HAHUI

KonTponbhas
pabota Nel mo
Teme «BemecTBa u
XUMHUYECKHE
peaKIum»

Bo3nyx — cMech
ra3zoB. CocraB
BO3/1yXa.
Kucnopon —
AIEMEHT U
pOCTOE
BemecTBo. O30H

dusznueckue u
XUMHYECKHE
CBOMCTBaA
KHCJIOPOJIa
(peakuuu
OKHCJICHHS,
TOpEHue).
ITousitue 06
OKCHJIax

07.11.2
024

12.11.2
024

14.11.2
024

19.11.2
024

21.11.2
024

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d3f34

bubmuoreka [IOK
https://m.edsoo.ru/ff
0d40c4

bubnuoreka [IOK
https://m.edsoo.ru/ff
0d4290

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d4614

23

Crnioco0sl
MOJTyYEHUs
KHCIIOpOJia B
nabopaTopuu U
IIPOMBIIITIEHHOCTH
. IlpumeHeHune
KHCII0po/ia

26.11.2
024

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoii a3 ekt
XUMUYECKOU
peaKIy, OHATHE
0

bu6nmoreka [IOK

24 TEPMOXUMHUYECKOM 28.11.2  https://m.edsoo.ru/ff
YpaBHEHHH, K30- 024 0d4790
u
HIOTEPMUYECKUX
peaKIusx
TormumBo (HedTh,
;I;);;TI;ZT:H)' bubanoreka [JOK
25 BO3YXa, CHOCOGHI 03.12.2  https://m.edsoo.ru/ff
’ 024 Od4cda
ero
IPEIOTBPAIIICHUS
[IpakTuueckas
pabota Ne 3 o
teme «llomydenue Bbu6mmoteka [JOK
26 U coOupanue 05.12.2  https://m.edsoo.ru/ff
KUCIIOPO/Ia, 024 0d4ae?
U3YYEHHUE ero
CBOICTB»
Bonopon —
DJIEMEHT 1 bubmmoteka IIOK
27 HpoCToe 10.12.2  https://m.edsoo.ru/ff
BEIHECTEO. 024 0d4ddo
Haxoxnenue B
npupojie
dusnveckue u
XHMVH%CKHG bubmmoteka IIOK
28 ;]:);I;CTBa 12.12.2  https://m.edsoo.ru/ff
poJta. 024 0d4ddo
[Ipumenenue
BOJIOpOJA
Hotsmiic o but6mmoreka [IOK
29 CHCIOTAX 1 COMAX 17.12.2  https://m.edsoo.ru/ff
024 0d50d2
Crioco0er but6mmoreka [IOK
30 E(‘:;Z;Ei:’; 19.12.2  https://m.edsoo.ru/ff
024 0d4ddo
nabopaTtopuun
H%aKTH;eTaﬂ but6mmoreka [IOK
31 IT) :M:Tjnjn o 24.12.2  https://m.edsoo.ru/ff
YACHHE 024 00442

u coObupanue



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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BOJIOpO/A,
M3y4YEHHUE ero
CBOMCTB»

MoutsipHbIii 00BEM

bubnunoreka LIOK

32 ra3oB. 3aKOH 26.12.2  https://m.edsoo.ru/ff
ABorajipo 024 0d542e
Beruucnenus
00BEMa,

KofHecTBa bu6nunoreka LIOK

33 zztzz:;aj; o 14.01.2  https://m.edsoo.ru/ff

Y 025 0d55a0
KOJIUYECTBY
BEIlIECTBA WUJIU
00BEMY
Brruncaenus
00BEMOB Ta30B 110
YpaBHEHUIO bubmmoreka [JOK

34 peakiuy Ha 16.01.2  https://m.edsoo.ru/ff
OCHOBE 3aKOHa 025 0d5708
00BEMHBIX
OTHOIIICHU ra30B
duznueckue u bubmmoteka IIOK

35 XUMHUYECKHE 21.01.2 @ https://m.edsoo.ru/ff
CBOICTBA BOJIBI 025 0d587a
Cocras . bubmmoteka IIOK

36 ?IC:;;;H::(% 23.01.2  https://m.edsoo.ru/ff

025 0d59¢2
WHINKATOpaxX
Bojma kak
pacTBOPHUTEIb.
Haceersse 1 but6mmoreka [IOK

37 HICHACHITICHTHIC 28.01.2 = https://m.edsoo.ru/ff
PacTBOpHI. 025 0d5b40
MaccoBas goins
BCIIIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o
TeMe
«[IpuroroBienue bubmuorexa [IOK

38 pPacTBOPOB ¢ 30.01.2  https://m.edsoo.ru/ff
OTpeIeIEHHOM 025 0d5eba
MacCOBOH JoJIeH
PpacTBOPEHHOTO

BE€IICCTBa»



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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KonTtponbHas

bubnunoreka LIOK

g9 ~ PaboraNe2mo 04.022  https:/m.edsoo.ru/ff

teme «Kucnmopo. 025 046342

Bonopoa. Boxa»

OKCH/JIBI: COCTaB, bubnunoreka LIOK
40 KiIaccuuKanus, 06.02.2  https://m.edsoo.ru/ff

HOMEHKJIaTypa 025 0d664e

[Tonyuenue u

XUMUYECKHE

CBOMCTBA bubnunorexa LIOK
41 KHMCJIOTHBIX, 11.02.2  https://m.edsoo.ru/ff

OCHOBHBIX U 025 0d664e

aMdoTepHBIX

OKCHJIOB

Ocnopanus: bubnnorexa [JOK
42 cocTas, 13.02.2 = https://m.edsoo.ru/ff

KJIaCCU(UKALIHS, 025 0d67ca

HOMEHKJIaTypa -

Honyenue 1 bubnunoreka LIOK
43 :::;i‘;me 18.02.2  https://m.edsoo.ru/ff

. 025 0d67ca

OCHOBaHUI

KucnoTsr: cocras, bubmmoteka IIOK
44 KJIaccudukanus, 20.02.2  https://m.edsoo.ru/ff

HOMCHKJIATypa 025 Odfee2

ITony4yenue u bubmuoteka [IOK
45 XUMHUYECKHE 25.02.2 | https://m.edsoo.ru/ff

CBOMCTBA KHCIIOT 025 Odfee2

Conu (cpennue):

HOMEHIIATYPa, bubmmoreka [JOK
46 cocods 27.02.2  https://m.edsoo.ru/0

HOTLYHCHI, 025 0ad9474

XUMHYECKHE

CBOICTBA

[IpakTnueckas

pabota Ne 6.

Pemenue

JKCHEPUMEHTAIBH bu6muoreka [IOK
47 BIX 3324 10 TEME 04.03.2 | https://m.edsoo.ru/0

«OCHOBHBIE 025 0ad9b7c

KJIACChI

HEOPTaHUYECKUX

COCIMHEHUI)
48 ['enernueckas but6mmoreka [IOK

CBSI3b MEIKITY 06.03.2  https://m.edsoo.ru/0



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KJIaCCaMHM 025 0ad9a50

HEOPTaHUYECKUX

COECIMHEHUN

O6o0meHue u bubnuorexa [JOK
49 CHUCTEMAaTH3aLIH 11.03.2  https://m.edso0.ru/0

3SHAHHH 025 0ad9ch2

KonTponbhas

pa60T"aON93 1o bubnmoreka [JOK
50 oM TICHOBHBIC 13.03.2  https://m.edsoo0.ru/0

KIAeeH! 025 Oadela

HEOPTaHUYECKUX

coequuenui"

[TepBbie MOMBITKH

KJIacCU(UKAIIAN

XHUMUYECKHX bubnunoreka LIOK
51 JJIEMEHTOB. 18.03.2  https://m.edsoo0.ru/0

[onsitre o 025 0ad9ffa

rpynmnax CXoIHbIX

3JIEMEHTOB

Ilepronnueckuii

3aKOH U

[Tepuoamueckas bubmuorexa [IOK
52 cucreMa 18.03.2  https://m.edsoo.ru/0

XUMHYECKHX 025 Oada52c

anemeHToB 1. U.

Menneneera

[Tepuonsr, bubmuorexa [IOK
53 TPYIIIIHL, 20.03.2  https://m.edsoo.ru/0

HOATPYIIITBI 025 Oada52c

CtpoeHue aToOMOB. bubmuorexa [IOK
54 CocTaB aTOMHBIX 01.04.2 @ https://m.edsoo.ru/0

snep. 3oTombl 025 0ada342

Ctpoenue

AIEKTPOHHBIX

000J109€K aTOMOB bubnuotexa [JOK
55 JJIEMEHTOB 03.04.2  https://m.edsoo.ru/0

[Mepuoauueckoit 025 Oadabbc

cuctemsl J[. 1.

Menneneera

XapakTepucTHKa

XHMITCCIOTO bubnuorexa [JOK
56 iiiﬁii?ﬂr}f sro 08.04.2  https://m.edsoo.ru/0

025 Oada824

Ilepronnueckon
cucreme /1. W.



https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada824

Menneneesa

3HaueHMe
[Tepuoauueckoro
3aKOHAa JIJIs
pa3BUTHUA HAYKU U

bubnunoreka LIOK

57 npaxrux. J1, U 10.04.2  https://m.edsoo0.ru/0
S 025 Oada96e
MeHnenee —
y4EHBIN, egaror u
rpaKJIaHUH
DIIEeKTpOOTpHULIATE
JILHOCTh aTOMOB
XHUMUYCCKHX bubnunorexa LIOK
58 3JIEMEHTOB/ 15.04.2  https://m.edsoo.ru/0
Bcepoccuiickas 025 Oadaab8
MIPOBEpOYHAs
pabora
MonHas bubnunoreka LIOK
59 17.04.2  https://m.edsoo.ru/0
XHMHYECKasl CBS3b 025 0adac3a
Kosanentnas bubnunoreka LIOK
60 HOJISIpHAs 22.04.2  https://m.edsoo.ru/0
XUMHYECKasl CBA3b 025 Oadaab8
KoBanentnas bubmmoteka IIOK
61 HEeToJIsIpHasT 24.04.2  https://m.edsoo.ru/0
XUMHYECKasl CBA3b 025 Oadaab9
CTere bubmuoreka [{OK
62 OKHCCHIS 29.04.2  https://m.edsoo.ru/0
025 Oadae28
OxucnuTensHo- bubmuoteka [IOK
63 BOCCTAHOBUTEILH 01.05.2 | https://m.edsoo.ru/0
bIC PEaKIIUU 025 0adbh076
OKUCITHTEH T but6mmoreka [IOK
64 BOCCTAHOBHTEI 06.05.2  https://m.edsoo.ru/0
025 0adb076
KoHTtponbHas
P a60TaCN94 o bubnuotexa [JOK
65 2:1\04;; TpoerHe 08.05.2  https://m.edsoo.ru/0
] 025 0adb486
XuMu4geckas
CBSI3b)»
f)?:gsizzeygcm bubmoreka LIOK
66 D — 13.05.2  https://m.edsoo.ru/0
025 Oadb33c

3HAHUH



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
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Z?SgiiizeyEOK. bu6mmoreka [JOK
67 D — 1 0 0 13.05.2  https://m.edsoo.ru/0
. 025 0ad9ch2
3HAHUH
I(;?:g;iizeyimc. bubnnorexa [JOK
68 D — 1 0 0 15.05.2  https://m.edsoo.ru/ff
. 025 0d61c6
3HAHUH
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 6
ITPOI'PAMME
9 KJIACC
Ne Koau4vecTBo yacoB DJIeKTPOHHbBIE
T Konrpoar  Ilpakruue Aara uugposbie
eMa ypoka Bce H3y4eH
n/ o HbIe CKHe . o0pa3oBaTe/bHbIE
I padoThI padoThI pecypchl
[Tepnonuuecku
1 3aKOH.
[Tepuoanueckas bu6nmorexa LIOK
1 cucreMa 1 0 0 02.09 https://m.edsoo0.ru/00
XUMHAYECKHX adb59e
31eMEeHTOB /.
. MenneneeBa
3aKOHOMEPHOCT
U B U3MEHEHUHU
CBOMCTB bubmuoteka [JOK
2 XUMHAYECKHX 1 0 0 06.09 https://m.edso0.ru/00
HJIEMEHTOB adb6b6
MIEPBBIX TPEX
MEepPHOJIOB
Knaccudukanu
U but6mmoreka [IOK
3 HOMECHKJIATypa 1 0 0 09.09 https://m.edsoo0.ru/00
HEOPTraHHYECKU adb7e2
X BEIECTB
Bunanr
XAMHYECKON but6mmorexa [IOK
4 CBSI3U U TUITBI 1 0 0 10.09 https://m.edsoo.ru/00
KPHUCTaITHIECK adbac6
UX PELETOK
KonTponbHas
5 pabota Nel mo 1 1 0 13.09
TeMe



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

«IToBTOpEHUE M
yriryoneHue
3HAHUM
OCHOBHBIX
pa3zienoB Kypca
8 Kiacca»

Knaccudukamnu

sI XUMHYECKUX bu6nmmoreka [IOK
6 peaKIuii 1o 16.09 https://m.edso00.ru/00
pa3InYHBIM adbcb0
MIpU3HAKaM
IlonsTue o
CKOPOCTH
RHMITCCKOH bu6nmorexa LIOK
7 peartii. 20.09 https://m.edso00.ru/00
ITonsTue o
adbe9a
TOMOTEHHBIX U
reTepOTeHHBIX
peaKIusx
ITonsTue o
XUMHUYECKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIIOIIIAE HA bubmmoteka IIOK
8 CKOPOCTb 23.09 https://m.edso00.ru/00
XUMHYECKOH adc28c
pEaKIuu u
MTOJIOXKEHUE
XUMHYECKOTO
paBHOBECHS
OxucauTensHo- bubmuotexa [IOK
9 BOCCTaHOBUTEb 27.09 https://m.edso0.ru/00
HBIC PEAKITII adcade
Teopus
AIEKTPOTHTHYE
CKOM bubmuorexa [{OK
10 JIUCCOIAAINH. 30.09 https://m.edsoo0.ru/00
CuibHBIC U adcd68
cia0Obie
AIIEKTPOIIUTHI
1 Honnsie 04.10 bubmuorexa [{OK

ypaBHEHUS

https://m.edsoo.ru/00



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

peaKuuit

add448

Xumudaeckue
CBOMCTBaA
KHCJIOT U
OCHOBAaHUI1 B

bubnunoreka LIOK

12 cpete . 07.10 https://m.edso0.ru/00

MpeACTaBICHUI add5ds

00

AJIEKTPOJIUTHYE

CKOH

JIACCOILNAIIAN

XUMUYECKHUe

CBOICTBA cOJIeH

B cBete . bu6nmorexa LIOK
13 HPSACTABIICHI 11.10 https://m.edso0.ru/00

00 addsb?

AJICKTPOJIUTHYE

CKOM

JIACCOINAITAN

[TonstHe o bubmuoreka [{OK
14 THIPOJIH3E 14.10 https://m.edso00.ru/00

coJiei add9d4

O6o0menue u bubmuoreka [{OK
15 CHCTEMATH3alH 18.10 https://m.edsoo.ru/00

s 3HAHUH addd12

IIpakTrueckas

paborta Ne 1. bubmuoreka [IOK
16 «Pemenne 21.10 https://m.edso0.ru/00

IKCTIIEPUMEHTAIT addbfa

BHBIX 33729

KoHTtponbHas

pabota Ne2 mo

TeMe

«OIIEKTPOINTUY bubnuoreka [IOK
17 eckas 25.10 https://m.edso00.ru/00

JIACCOITUAITHS. addec0

Xumudaeckue

peaknuu B

pacTBopax»

OO6mas bubmuoreka [{OK
18 XapaKTepHUCTHKA https://m.edso0.ru/00

rajJoreHoOB. addfe2
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XUMHYECKHUE
CBOMCTBA Ha
MIPUMEPE XJI0pa

XJI0pOBOAOPOA.

Consnas

KHUCJIOTA, bubnunoreka LIOK
19 XHUMHUYECKUE https://m.eds00.ru/00

CBOMCTBA, adel04

MOJTyYCHHE,

MIPUMEHEHHUE

IIpakTrueckas

pabota Ne 2 o

TeMe bubmuoreka [{OK
20 «HOquueHHe https://m.edso0.ru/00

COJISTHOM ade348

KHCJIOTBI, -

U3y4EHHUE €€

CBOMCTB»

Brrunciaenus mo

YpaBHEHUSIM

XHUMUYECKHX bubmuoreka [{OK
21 peakuui, eciu https://m.edso00.ru/00

OJIMH U3 ade488

peareHTOB JIaH B

M30BITKE

Obmas bubmuoreka [{OK
22 Xapaxtepuctiia https://m.edso0.ru/00

3JIEMEHTOB de64a

VIA-rpymiibl atensd

AmoTponHsie

MoauUKaITII

CepBHL.

Haxoxnenne but6mmoreka [IOK
23 cephl u eé https://m.edso00.ru/00

COEUHEHNI B ade64a

MPUPOJIE.

XUMHUYECKHE

CBOMCTBA CEPBI

Ceposonopon, bu6muorexa IIOK
24 CTpOSHIe, https://m.edso0.ru/00

dusnueckue u
XUMHUYECKHE

ade802



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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CBOMCTBA

25

OKCHUIBI CEPBI.
Cepnas
KHUCIIOTA,
dusnueckue u
XHUMUYCCKHEC
CBOMCTBA,
MIPUMEHEHHUE

bubnunorexa LIOK
https://m.edsoo.ru/00
adea28

26

XuMH4yecKre
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIICHHOT
0 criocoba
MOJIyYEeHUS
cepHOM
KHCJIOTEI.
XuUMHUIeCKoe
3arpsi3HEHUE
OKpYyKaroleun
cpenbl
COCIMHCHUSMU
cepbl

bubnuoreka [IOK
https://m.edso0.ru/00
adec8a

27

Brramcnenne
MacCOBOH JOJIN
BbIXOJa
MPOJIyKTa
peakuuu

bubmmoteka IIOK
https://m.edsoo.ru/00
adec8a

28

29

Oobmas
XapaKTepUCTHKA
351eMeHTOB VA-
rpynnsl. A30T,
pacIpocTpaHeH
Ue B IIPHUPOJIE,
dusnueckue u
XUMHYECKHE
CBOMCTBA

AMMuak, ero
dusnueckue u
XUMUYECKHE
CBOMCTBA,
MOJTydCHUE U

bubnunoreka LIOK
https://m.edsoo0.ru/00
adeeab

bubnunorexa LIOK
https://m.edsoo0.ru/00
adf004



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
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IIPUMEHEHHUE

30

[IpakTnueckas
pabota Ne 3 o
TeMe
«Ionyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

bubnunorexa LIOK
https://m.edsoo.ru/00
adf180

31

A3zoTHas
KHCJIOTa, &
dusnueckue u
XAUMHUYECKHE
CBOMCTBa

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

32

33

Hcnonn3oBanne
HUTPATOB U
coJieii aMMOHHUS
B Ka4eCTBE
MUHEPATbHBIX
ynoopeHuil.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpenbl
COEIUHEHUAMU
a3ora

®ochop. Okcnn
docdopa (V) u
dbochopnas
KHCJIOTA,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTyuYeHUe

bubnuoreka [{OK
https://m.edso0.ru/00
adf518

bubmmoreka IIOK
https://m.edso0.ru/00
adf68a

34

Hcnons3zoBanne
docdaroB B
KaueCcTBe
MHUHEpaJIbHBIX
y100peHuit.
3arpsi3HeHuE
IIPUPOJHOMN
cpenbl
dbocdaramu

bubnunoreka LIOK
https://m.edsoo0.ru/00
adfc20



https://m.edsoo.ru/00adf180
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Yraepon,
pacrpocTpaHeH
W€ B IPUPOJIE,

bubnunorexa LIOK

35 prsmeCKe 1 https://m.edso0.ru/00
adfd9c

XUMUYECKHE

CBOICTBA

Oxcupt

yriepojia, ux

buzndeckue u

XHMVH Aeckiue bu6nmmoreka [IOK
36 CponeTBa. https://m.edso00.ru/00

DKOJOTUYECKHE

adfebe

po0JIeMBl,

CBSI3aHHBIE C

OKCHJIOM

yriepona (1V)

YronbHad bubmuoreka [{OK
37 KUCIIOTa U €€ https://m.eds00.ru/00

conu ae006¢

[IpakTuueckas

pabota Ne 4 o

TeMe

"TTonyuenue bubmmnoreka HOK
38 YIJIEKUCIIOTO https://m.edso00.ru/00

rasa. ae027e

KauecTBenHnas

peaxius Ha

KapOoHaT-HOH"

ITepBonavanbH

biC MIOHATH 00 bubmuoteka [JOK
39 OpratiHeckit https://m.edso0.ru/00

BEIIIeCTBAaX Kak 260546

0 COEJIMHEHUSX I

yriepoja

Kpenit 1 ero but6mmorexa [IOK
40 https://m.edso00.ru/00

COEIMHEHUS 260803

[TpakTnueckas

pabota Ne 5. bubnuoteka [JOK
41 Pemrenue https://m.eds00.ru/00

IKCIIEPUMEHTAIT aeObf2

BHBIX 3a1a4 I10



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

TEME
«Baxxneimne
HEMeTaJbl U
nx
COCTUHCHUY

42

43

44

45

Konrtponbnas
pabota Ne3 o
TeMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTUHEHUS

Oomas
XapaKTepPUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METaJJIOB.
Meramudeckas
CBSI3b U
MeTaJUIMYeCcKas
KPHUCTAJUIMYECK
as peéerka.
dusnueckue
CBOMCTBaA
METAJLJIOB

XHUMHYECKUE
CBOMCTBA
METaJlIOB.
ONEKTPOXUMHUY
€CKUH psl
HaIpsHKEHUN
METaJUIOB

OO0mue
CIIOCOOBI
MOJTyYeHUS
METAJIIOB.
CIuiaBbl.
Brramcnenns mo
YPaBHCHHUSIM
XUMHUYECKHX
peaKunii, eciu
OIVH U3

bu6nmmoreka [IOK
https://m.edsoo.ru/00
ae0el8

bubnunoreka LIOK
https://m.edsoo.ru/00
ael103e

bu6nmorexa LIOK
https://m.edsoo.ru/00
2e1156

but6mmorexa [IOK
https://m.edso0.ru/00
ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peareHToB

COJICPKUT
pUMeCH
Ilonsarue o bubnunorexa LIOK
46 KOppO3UH https://m.edso0.ru/00
METaJIOB ael278
bu6nmoreka [IOK
47 ﬁiiﬁ;iﬂe https://m.edso00.ru/00
aeldb2
OKkcugel u bu6nmoreka [IOK
48 THIPOKCHIBI https://m.edsoo.ru/00
HATPHUS U KaJIusl ael4b2
Wenotrosemen bubnunoreka LIOK
49 PHBIC MeTfm . https://m.edso00.ru/00
KR ael5e8
MarH#i
Baxneiimme bubnunoreka LIOK
50 COCIMHEHUS https://m.edso00.ru/00
KaJIbIUSI ael5e8
O6o0meHue u
51 cHCTeMaTH3aIn
sl 3HAHUM
Keerxoers bubnuoreka [{OK
52 ﬁizlogm o https://m.edso00.ru/00
ae1886
yCTpaHCHHUS
IIpaxTrueckas
pabora Ne 6 o bubmuorteka [IOK
53 TeM_? https://m.edso00.ru/00
"YK&cTKkoCTh
aelae8
BOJIBI B METOIbI
e€ ycTpaHeHus"
bubnunoreka LIOK
54 AmroMuHUT https://m.eds00.ru/00
aelcb4
AM(?OTepHHe bubmuoreka [{OK
55 Z]:((C)E;ZB; https://m.eds00.ru/00
aelctd
THUAPOKCUIA
56 erneso bubmuorexa [{OK

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

aeld86

57

58

59

Oxcunpl,
TUAPOKCHJIBI U
COJIY JKelIe3a
(1) u xene3a
(rn
0O00011eHuEe 1
CHCTEMaTH3alH
s1 3BHAaHUH

[IpakTrueckas
paborta Ne 7.
Pemenne
3KCHEpPUMEHTAI
BHBIX 33/1a4 10
TeMe
«Baxnenmue
METaJUIbl U UX
COEIMHEHUS»

bu6nmmoreka [IOK
https://m.edsoo.ru/00
ae35e6

bubmuoreka [{OK
https://m.edsoo.ru/00
ae3de8

60

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
peakuuu, eciu
OJINH U3
pEareHToB JIaH B
HU30BITKE HIIH
COJICPKUT
MIPUMECH.
Brerancnenus
MacCOBOH JOJIN
BBIXOJIa
MPOJIYKTa
peakuuu

bu6nmorexa LIOK
https://m.edsoo.ru/00
ael1750

61

0O00011eHne 1
cUCTEMAaTH3aIN
s1 3HAHUH

62

KonTtponbHas
pabota Ne4 mo
TeMe
«Baxnenmmue
MeTaJIJIbl U X
COEIUHEHUS

63

BemecTBa u

but6mmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Marepualbl B 06.05.2  https://m.edsoo.ru/00
TOBCEIHEBHOM 025 ae3f50
JKHN3HU
YyeJoBeKa
Xumirieckoe bubnunoreka LIOK
64 Zirp%HeHHeu 1 12.05.2  https://m.edsoo.ru/00
Pysratoten 025 2e4270
cpenbl
Pote ximn B bubnuorexa [JOK
65 S EEIZH:PI:;GCKHX 1 13.05.2  https://m.edsoo.ru/00
025 ae4270
npoOemM
PezepBHbIit
YPOK. bubmmoreka [JOK
66 O06o06meHe U 1 19.05.2  https://m.edsoo0.ru/00
CHUCTEMAaTH3aIH 025 ae0d0a
I 3HAHUM
PesepBHbIit
YPOK. bubmmoreka [JOK
67 O06o06meHe 1 26.05.2 | https://m.edso00.ru/00
CHUCTEMAaTH3aIH 025 adb33c
sl SHAHUM
PesepBHbIit
YPOK. bubmuoreka [IOK
68 O06o06meHre 1 1 27.05.2 | https://m.edso00.ru/00
crucTEMaTH3aII 025 ad9ch2
sl SHAHUM
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[MTPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 9 kiacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A. AKIIMOHEpHOE
obmectBo «M3narenbcTBo «IIpocBerienues»

» Xumust: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U31aHue, nepepaboTannoe, 8 kimacc/
I'a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3naTeascTBo

«IIpocBemieHue»

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA
1.0.C.I'abpuensn "[loypounsie pazpaboTku" 8 kiacc

2.0.C.I'abpuensn "l[loypounsie pazpabotku" 9 kiacc



