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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHON MporpamMmbl OCHOBHOIO oOmiero odpaszoBanus, npencrasieHHbix B PI'OC OO0, a
Takke Ha OCHOBe (enmepanbHOM pabouell MporpaMMbl BOCHUTAHHS W C YYETOM KOHIICTILIMU TPENOJaBaHUsl Y4eOHOTro
npenMera « XMMUs» B 00pa3oBaTenbHbIX oprannsanusix Poccuiickoit denepamuu.

[IporpaMmma mo xuMuM [a€T MpeACTaBICHHE O LEIsIX, OoO0meld crpaTeruu OOy4YeHHs, BOCIHTAHUS M Pa3BUTHUS
oOy4Jaronuxcs CpeJICTBaMH y4eOHOTO MPeIMETa, YCTaHABIMBAET 00s3aTelIbHOE MTPEAMETHOE COJIEpIKaHNe, MPeycMaTprUBaeT
pacnpenesieHue €ro o KijaccaM M CTPYKTYPUPOBAaHHME IO pas3jieslaM M TeMaM IpOrpaMMbl 10 XUMHUH, ONPEAEIIIeT
KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKHU COAECPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATENbHOCTh U3yUYEHUS XUMHH C
Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€M, JIOTMKM YYEOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcsi, ONnpeAeseT BO3MOXKHOCTU NpeaMeTa JUIsl peain3allud TpeOOBaHMM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs, a TakKe TpeOOBaHUI K pe3ysbTaTaM 00y4YeHHUs
XVUMHHU Ha YPOBHE LeJIel U3YYEeHHsI IPEAMETAa U OCHOBHBIX BUJIOB yU4€OHO-TI03HABATEIbHON AESITEIbHOCTH 00YYaroIIerocs 1mno
OCBOCHHIO YYEOHOTO COJAEPKAHMUS.

3HaHWE XHUMHH CIIY)KUT OCHOBOM JUisi (OPMHPOBAHHS MHPOBO33PEHHS OOYYAIOIIErocs, €ro MpeACTaBICHUN O
MaTepUaJIbHOM €IMHCTBE MHpa, BAXXHYIO pOJIb UTPAIOT (POpMUPYEMblEe XMMHUEH MPEICTaBICHHUS O B3aMMONPEBPAIICHUAX
SHEPrUM U 00 FBOIIOLIMH BEIECTB B MPUPOJIE, O MYTAX PEUICHUs INI00abHBIX MPOOJIEM YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA
— CBIPhEBOM, YHEPTETUUECKOM, TUIIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CIOCOOCTBYET pealiM3aliid BO3MOKHOCTEH ISl CaMOpPa3BUTHUS U (DOPMUPOBAHUS KYJIbTYpbl JUYHOCTH, €€ 00IIel U
(GyHKIIMOHAJIBLHOW I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH OOy4aromMxcs, HaBBIKOB HX
CaMOCTOSATENIbHON Y4eOHOU JesTeIbHOCTH, HKCIEPUMEHTAJIbHBIX U HCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM ESITEIbHOCTH;

3HaKOMHUT CO CHEIU(PHUKON HAyUYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3IUIAa HA €AUHCTBO MPUPOBI U
YeJI0BEKa, SIBJSIETCS] OTBETCTBEHHBIM ATAlOM B (POPMUPOBAHNHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYarOIINXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY,
BHOCHT CBOM BKJIQJl B 9KOJIOTHYECKOE 00pa3oBaHUe 00yYarOIMMXCs.



JlaHHble HampapiieHUs: B 00YYEHUU XMMHUHM O0ECIEUMBAIOTCS CIIELM(PUKON collepKaHUsl Y4eOHOTO MpeIMeTa, KOTOPhId
SIBJISICTCSI TIEIaTOTUUECKH aJIalITHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKHW XUMHUHU Ha OMPEIACIEHHOM dTare e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CHUCTEMBI
NEPBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPTraHWYECKOM XHUMHUU M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHSTHH
OpraHUYeCKON XUMUHU.

CtpykTypa conaepkaHHUsl MPOTPaMMBI MO XUMHH C(OpMUpOBaHA HAa OCHOBE CHCTEMHOTO TMOIXOJa K €€ HM3y4YEHHIO.
ConepxaHue CKIAIbIBACTCS U3 CUCTEMBI MOHITUI O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MIOHSATUM O XUMUYECKOU
peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— IpEeJICTaBICHUN 00 IEKTPOIUTUIECKOMN TUCCOIMAIIUU BEIIECTB B paCTBOPaXx.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIUPHUYECKH TIOJYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIIEOBATEIIBHO OT OJHOTO YPOBHS K JIPYroMy, BBINOJHSS (PYHKIIMM OOBSICHEHHS M TPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUS U MOJyYCHUS U3yUaeMbIX BEIIECTB.

OcBoeHHMe MporpaMMbl MO XHMHUHM CIOCOOCTBYET (DOPMUPOBAHUIO TIPEJCTABICHUS O XMMHUYECKON COCTaBJISIONICH
HAay4YHOU KapTHHBI MUpa B JIOTMKE €€ CHCTEMHON MPUPOJIbl, HIEHHOCTHOIO OTHOILIECHHS K HAy4YHOMY 3HAHHMIO U METOAam
MO3HAaHUS B Hayke. VM3ydeHune XMMHUM MPOUCXOAUT C MPUBIICYCHUEM 3HAHWM M3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuit Mmup», «buonorus. 5—7 kinaccb» u «duszuka. 7 kiaccy.

[Ipy M3ydYeHUU XUMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHWNA OCHOB XMMHYECKOW HAayKH Kak 00JIaCTH COBPEMEHHOIO
€CTEeCTBO3HAHMUSI, MPAKTUUYECKON EATeJIHbHOCTH 4YeJOBEKa M KakK OJHOT0 W3 KOMIIOHEHTOB MHPOBOM KYJIbTYpHI. 3agada
y4eOHOTO TpeIMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN — BOXKHEUIINUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B MPHOOIICHUU K
Hay4HbIM METOJaM I[IO3HAHUSA MPU M3YYCHUU BEHICCTB M XHUMHYECKHX peakiuid, B (OPMUPOBAHUU U Pa3BUTHH
MO3HABATEJbHBIX YMEHUN M WX NPUMEHEHWU B Yy4e€OHO-TO3HABATEIPHOM W Yy4eOHO-UCCIEI0BATEIbCKON IEeSITEIHHOCTH,
OCBOCHHH MPABWJI OE30MaCHOTO OOPAIIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu n3ydyeHnn XMMUU Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus BAXKHOE 3HAUYCHHE MMPUOOPETHN TaKue IeNH, Kak:



— (opMUpOBaHUE MHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY MIPUHATHUIO PEIICHUMN, CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

— HampaBJICHHOCTh O0yUYEHHUSI HA CHCTEMAaTUYECKOE MPHOOIICHNE 00yJalomUXCsl K CAaMOCTOSITENIbHOM 1MO3HAaBAaTEIbHON
JEeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHHne YCJIOBHUHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYaIOIIMMHUCS OIbITa Pa3HOOOPa3HON JesSTEIBHOCTH,
MO3HAHUS U CAMOIIO3HAHUSI, KJIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (opMupoBanue o0IMIeH PYHKITMOHAIBHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U
OLICHUBATh SABJICHUSI OKPYXAIOIIETO MUPA, UCIIOIb3Ysl 3HAHUS U OIbIT, MOJYYEHHBIC MIPU U3YYCHUU XUMHUH, TPUMEHATh UX
P pelIeHUU POOJIeM B TOBCEHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— (popMupoBanue y oOydaromuxcs ryMaHUCTUYECKUX OTHOIICHUM, MOHUMAHUSI LIEHHOCTH XUMUUYECKUX 3HAHUU IS
BBIPAOOTKU SKOJIOTMYECKU I1€JIECO00PA3HOT0 MOBEACHUSI B OBITY M TPYAOBOM ACSATEILHOCTH B ILIEJISIX COXPAHEHUS CBOETO
3I0POBbS M OKPYKAOIIECH IPUPOJHON CPEMBL;

— pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJI0 M CaMOBOCIUTAHUIO HAa OCHOBE YCBOECHUS
00111e4YeIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOdUIIs M HAIPaBICHHOCTH JaJIbHEUIIIET0 00yUeHUS.

OO61ee 4nciio 4acoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, coctasiser 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyaibHbIE XUMHYECKUE IOHATHSA

IIpenmer xumun. Posib XMMHUM B KU3HU 4elIOBeKa. XUMUSA B CUCTEME HayK. Tena u BemecTa. OU3NYECKHE CBOMCTBA
BEIIECTB. ArperaTHOe cocTosiHue BemlecTB. [loHsATHE 0 MeTonax mo3HaHus B XUMUU. UncTeie BemecTBa U cMecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE A1eMeHThl. CUMBOJIbI XUMHUYECKUX 3JeMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYIISIPHOE YUYEHHE.

Xumuueckass ¢opmyrna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aroMHasg Macca. OTHOCUTENbHas MOJEKyJspHas macca. MaccoBas oSl XMMHUYECKOIO 3JIEMEHTa B
COCIMHEHHUH.

KomngectBo BemectBa. Moisib. MossipHass macca. B3auMOCBS3b KOJIMYECTBA, MACCHI U YUCIA CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacuérel o popmynam XuMUUYECKUX COETUHEHUI.

@u3znyeckre W XMUMHYECKHUE SIBICHHUS. XHMHUYECKas peakiuss W €€ MpHU3HAKH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB.
Xumnueckue ypaBHeHud. Kiaccudukanysa XuMUYecKux peakuuil (COeuHEHNUs, pa3ioKeHUs, 3aMellleHH s, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, MpaBmiiaMu paOOThl B JTabOpaTopuu U npuéMaMu oOpaiieHus ¢ JadbopaTopHbIM
o0opynoBaHUEM, H3y4YCHUE U OMNHCaHue (PU3MYECKUX CBOMCTB O0OO0pa3lloB HEOPraHMYECKHUX BEIIECTB, HAOIOJICHUE
¢u3nueckux (TUIaBI€HHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KAIIEHUE U KOHJIEHCALUs BOAbI) U XUMUYECKUX
(ropenue cBeuM, NPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOICHCTBUE MeJa C KUCIOTON) SIBIIEHUI, HAOII0OACHUE U ONHCAHKE
NPU3HAKOB MPOTEKAHUSI XUMUUECKUX peaklui (pasziiokeHue caxapa, B3aUMOAECHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus,
pasznoxkenune ruapokcuaa menu (ll) mpu HarpeBanuu, B3aumojeicTBue xene3a ¢ pactBopoMm conu meau (Il), mzydenwue
CIocO0OB pa3JeieHusi CMecel: ¢ MOMONIbI0 MAarHuTta, (PUIbTpOBaHUE, BbIMapUBaHUE, AMCTHIIISALMUSA, XpoMarorpadus,
MPOBEICHUE OYMCTKM MOBApPEHHOW COJIM, HAONIOJIEHHE U ONMHCAHUE PEe3yJIbTAaTOB MPOBEICHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JaHUE MOJIETEH MOJIEKYJI (IIAPOCTEPKHEBBIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopon — snemeHT M mpocroe BemiecTBo. HaxoxkaeHuwe kKuciopoja B
npupojae, ¢u3nueckue M XUMHYeckue cBoicTBa (peakuuu ropenus). Oxcuppl. [Ipumenenue kucnopona. CrocoObl



MOJIYYEHHs] KHCIIOpOoJa B J1a00OpaTopuu M MpoMmbilnieHHOCTH. KpyroBopoT kuciopoja B npupozae. O30H — aioTponHas
Moau(UKaIHsI KUCIOPO/a.

TemnmoBoit 3¢ (deKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, 3K30- M HSHAOTEPMHUECKHUE PEAKIIHH.
TormnuBo: yroib u MeTaH. 3arps3HeHue BO3/yXa, yCUlieHne NapHUKOBOTo 3G dekTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopoa — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B npupojie, Gu3ndeckue U XUMHUECKHE CBOMCTBA,
NpUMEHEHue, crnocoObl nmomyuenus. Kucnotsr u conu.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOABI. Boma kak pactBopurenb. PacTtBopbl. HachlllleHHbIE M HEHACHIIEHHBIE PAaCTBOPHI.
PactBopuMoOCTh BemiecTB B Bojae. MaccoBasi 1011 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHusA. Poib
PacTBOPOB B IPUPOJIE U B )KU3HU 4YesoBeKka. KpyroBopot Bobl B IpUpo€e. 3arpsi3HeHrne NPUPOAHbIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanusa nHeoprannyeckux coenuHeHuil. Oxcunabl. Knaccudukamus oKCHAOB: coseoOpa3yrouiue (OCHOBHBIE,
KHUCIIOTHBIE, aMm(pOoTepHbIe) U HecoseoOpasytome. HomeHnkiiatypa okcuoB. @u3nyeckue U XUMUYECKUE CBOMCTBA OKCHUIOB.
[Tomy4yeHnne OkcUIoB.

OcHoBanus. Knaccuduxanuss ocHoBaHMM: IMIENOYM M HEpacTBOpUMBbIE OCHOBaHMs. HoMeHKiaTypa OCHOBaHM.
DU3NYECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslyueHre ocHOBaHUI.

Kucnorel. Knaccudukanusa kucnor. Homenknarypa kuciorT. @uU3MUECKHEe U XUMHUUYECKHE CBOMCTBA KHUCIOT. Psij
aktuBHOCTH MeTaiuioB H. H. bekerosa. [loyuyenue Kucior.

Conu. HoMenknatypa cosneil. @u3ndeckue U XUMHYECKHUEe CBoMcTBa conell. [lonmyuenue comnent.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/ENICHUE COACPKaHUs KUCIOpOoia B BO3AyXe, MOJyYeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYEHUE
CBOMCTB KHCJIOpOJa, HAOJIIO/IEHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJOM M YCIIOBUSI BO3HUKHOBEHHUS U MPEKpaICHUS
ropenus (mmokapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB M OMMCAaHUE UX CBOMCTB, MOJIy4eHHEe, COOMpaHUe, paclio3HaBaHUE U
M3y4eHUE CBOMCTB BoJIopoa (ropeHue), B3auMozeicTBue Bogopoaa ¢ okcuaoM menu (l1) (Bo3MOXHO HCMOIB30BaHUE
BHJICOMATEpHAIIOB), HaOJOeHNE OOpa3IOB BEIIECTB KOJWYECTBOM | MOJIb, HCCIEIOBaHHE OCOOCHHOCTEM pPAaCTBOPECHUS
BEIIECTB C PA3JUYHOW PACTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM JOJIEWM PACTBOPEHHOTO
BEILIECTBA, B3aMMOJICMCTBHUE BOABI C METa/UlaMH (HATpUEM U KajdblieM) (BO3MOKHO HMCIOJIb30BAHHE BHIEOMATEPHUANIOB),
uccieoBaHre 00pa3lioB HEOPraHMUYECKUX BEIIECTB Pa3IMYHbIX KIacCOB, HAOIIOCHHE N3MEHEHUsI OKPAaCKU WHJIUKATOPOB B



pacTBOpaxX KHUCJIOT M WIeNOoYel, u3ydeHue B3aumojeiicTBus okcuaa memu (ll) ¢ pacTBopoMm cepHOU KHUCIOTHI, KUCIOT C
MeTaJlJIaMH, PEaKIuii HEeWTpaau3aluu, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO METAllia APYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHelre Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanyecknii 3akon u Ilepuoanveckass cucrema xumuuyeckux ieMeHToB . M. MengeneeBa. CtpoeHue
aTOMOB. XHMMHUYeCKadA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[TepBbie MOMBITKK KIacCU(PUKALIMM XUMHUYECKUX 3JEMEHTOB. [IoHSITHE O Tpymnmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
MIEJIOYHO3EMEIBHBIC METAJUIbI, TaJOTeHbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT amMdQOTepHBIE OKCHIBI M
TUIAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sieMeHtoB Jl. . MenneneeBa. Kopotkonepuoanas u
mmHHOTNIepuoaHas dopmbl [lepuonanueckoii cucrembl xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoasl u rpymibl.
DuU3NYECKU CMBICIT TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIIHI AJIEMEHTA.

Crtpoenne aromoB. CoctaB aToMHBIX sifep. M3oTonsl. DnekTpoHsl. CTpOEHHE 3IEKTPOHHBIX 000J0YEK aTOMOB IEPBbIX
20 xumunueckux 31meMeHToB llepronnueckoil cucremsl [. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO JIEMEHTA IO €T0
nonoxeHuro B [lepuoguueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJInyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METALTNYECKUX U HEMETAJUIMYECKUX CBOWCTB
10 TPYIIaM U IEPHUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepumomnueckoil CUCTEMbl XMUMHUYECKMX 3JIEMEHTOB ISl Pa3BUTHS HAYKU U
npaktuku. [{. 1. MenaeneeB — yu€HbI U TPaKIAHUH.

Xumnueckas cBsizb. KoBasieHTHas (TIOJIsIipHAsE W HEMOJSIpHAsi) CBSI3b. JIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX
aneMeHTOB. IoHHas CBs3b.

Crenenb oxucieHus. OKHUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE peakiuu. Ilporecchl OKUCIEHUS W BOCCTAHOBJICHUS.
OKucIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue 00pasioB BEIIECTB METAJIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMH KHCIIOT H
IeJI0Yei, MPOBEAEHUE OMNBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIHBHO-BOCCTAHOBUTEIIBHBIX peakuuil (ropeHwue,
peaKIuy pa3oKeHus, COSTUHEHUS ).

Meosicnpeomemmnule ceazu



Peanuzanusi MeXINpeIMETHBIX CBSI3€M MPU M3YYCHUM XMMHUM B 8 KJIACCE OCYLIECTBISECTCS YEPE3 MCIOJIb30BAHHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHN, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMH IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHITHS: HAay4YHBIM (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJW3, CHUHTE3, KiacCUudUKaIus,
NIePUOUYHOCTD, HAOIOICHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJICIIb, SIBJICHUE.

@dusuka: marepusi, aToOM, 3JIEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKIHJ, HW30TOINbI, PaJUOAKTUBHOCTb, MOJIEKYJIA,
AIEKTPUYECKUI 3apsij, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBa, Ta3, (U3MYECKUE BEIMYUHBI, ¢IUHUIIBI
M3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, rumpocdepa, MUHEpabl, TOPHBIC MOPOMABI, IOJE3HBIC HCKOMAeMble, TOIUIMBO, BOJIHBIC
PECYPCHL.

9 KJIACC

BemecTBo M XUMHYeCKas peakuus

ITepnoanyeckuii 3akoH. Ilepumoandeckas cucremMa xumudeckux ’nemMeHToB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIMS, KaJbLMSI U UX COCIUHCHUN
B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B [lepron4eckoil CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMHUYECKOUN CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHUUECKOU CBA3H.

Kimaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMUMHUUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJ1aCCaM HEOPTAaHUYECKUX COCIMHEHUN, TEHETUYECKAs CBA3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukanuss XuMUYeCKUX peakiuid Mo pa3iMuyHbIM MpU3HAKaM (IO YUCIY U COCTaBY yYacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3G (}EKTy, M0 U3MEHEHHUIO CTENEHEW OKHUCIICHUS XMMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHUIO KaTalu3aTopa). DK30- U SHAOTEPMUUECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonatue o ckopocTh XuUMHUYeCKoW peakiuu. [loHaTHE 00 0OOpaTUMBIX M HEOOPATHMBIX XHMHYCCKHX PEaKIUIX.
[TonsiTHE O TOMOTEHHBIX U TeTEPOTreHHbIX peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMUYECKOM PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBPHBIC PEAKIIMU, SJEKTPOHHBIA OalaHC OKHCIHMTEIBHO-BOCCTAHOBUTEIIBHOM PEaKIIUH.
CocraBnenne ypaBHEHH OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C HCTIOIh30BAaHUEM METOa SJIEKTPOHHOTO OasaHca.



Teopusi BIAEKTPONUTUYECKONW NUCCOLMALMU. OJNEKTPOJMUTBI M HEINEKTPOduThl. KaThoHbl, aHWOHBL. MexaHus3m
JTUCCOIMAIIMM  BEIIECTB C pa3IMUYHBIMM BHJAAMU XUMHYeCKOM cBsa3u. Crenenb nuccouuarnuu. CuiabHbIE M cllaOble
AIEKTPOJIUTHI.

Peakiuu voHHOrOo oOMeHa. YcCIIOBUS MPOTEKaHUS PEAKIMi HMOHHOTO OOMEHA, MOJHBIE M COKpAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBoMCTBa KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEJICTABICHUN 00 3JEKTPOJIUTUYECKON TUCCOIUAIUY.
KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJIEIISIMHA KPUCTAIUTMYECKUX PEMIETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpaduTra
M alMaza), CJIOXHBIX BEHIECTB (XJIOPUAA HATPHsI), HCCIEIOBAHUE 3aBHUCHUMOCTU CKOPOCTH XHMHUYECKOW PEAKIUU OT
BO3JICUCTBUS PA3IMYHBIX (DaKTOPOB, UCCIIENOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOLMAINU
KHCJIOT, LIEJoYed M coJjied (BO3MOXXHO HCIOJIb30BAaHME BHUAEO MATEPHUANIOB), MPOBEAEHUE OMBITOB, WILTIOCTPUPYIOMIMX
MPU3HAKU TPOTEKaHUs pPeakuuid MOHHOro oOMeHa (0Opa3oBaHUE OcCaliKa, BbIIEJIEHUE ra3za, 0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIONIUX TMPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOPEHHE, PEeaKIuu Pa3oKEeHUsI, COCTUHECHHUS ),
pPAacro3HaBaHUE HEOPraHWYECKUX BEUIECTB C NMOMOLIBK) KAYECTBEHHBIX PEaKLMW HAa WMOHBI, PEUICHUE SKCIIEPUMEHTAIbHBIX
3a7ad4.

Hemera/ibl M UX COeIMHEHUS

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoeHue u
(¢u3MYecCKue CBOMCTBA MPOCTHIX BEHIECTB — TrajoreHoB. XMMHYECKHE CBOMCTBA Ha MpUMeEpe xjopa (B3auMOICHCTBUE C
MeTaJulaMH, HeMeTa/ulaMH, Iienodamu). XjopoBoaopon. ColnsHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YeHUE,
puMeHeHue. JleMcTBHE XJIopa M XJOPOBOJAOPOJAa Ha OPraHU3M 4YeJOBEKa. BaxkHenmme XJIOpUAbl U MX HAXOXKICHUE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHUS.
Crtpoenne u Qu3nyecKkue CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOIU(DHUKAIIMK KHUCIOpoaa |
ceppl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOJOPOa, CTpOCHHE, (PU3NUECKHE M XMUMHYECKUEe CBOMCTBA. OKCHUIBI CEpPhl Kak
MPEACTABUTENN KUCITOTHBIX OKCUIOB. CepHasi KHCIIOTa, (PU3MYECKME U XMMHUYECKUE CBOMCTBA (OOIIME KaK MpECTaBUTENS
KJIacca KUCIIOT U cielupuyeckre). XuMUYECKUEe Peakiliu, JeKallie B OCHOBE TPOMBIIIUIEHHOTO CIIOCc00a MOIyYeHUs! CEPHOU
KuCIOThL. [Ipumenenue cepHoit kucnotel. ConM CepHOM KHUCIIOTHI, KaUeCTBEHHAs] peakmus Ha cynbdaT-uoH. Haxoxnenue
cepbl U €€ COEOUHEHH B NpUpoJe. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIC
JOXIH, 3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHUS.



O6mas xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHue B mpupojie, Gpuznueckue u XuMUUYecKue cBorcTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
busznuecKkre 1 XMMHUYECKHE CBOMCTBA, OJMyuyeHue U npuMeHenne. Conu aMMOHUS, UX PU3NUYECKHEe U XUMUYECKUE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakivsi Ha MOHbl aMMOHUS. A30THas KUCJIOTa, €€ MOoJIydeHHe, PU3NUECKHe U XUMUYECKHE
CBOMCTBa (00IIME KaK MPEACTAaBUTENS Kiacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIed aMMOHHS B
KauyeCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIel Cpelbl COCTWHEHUSIMHU a30Ta (KUCIOTHBIC
JOXAM, 3arps3HEHHE BO3AyXa, MOYBbI U BOJ0EMOB). Docdop, amroTpomnsHbie Moaudukanuu (ocdopa, usmueckue u
xumuueckue cBorctBa. Oxcupa docdopa (V) u ochopnas kucnora, Quandeckue U XUMUYECKUE CBOICTBA, MOTyYCHHUE.
Hcnons3oBanue ¢pocdaToB B KAUECTBE MUHEPAIBbHBIX YA0OPEHUH.

Oobmas xapakTepuctuka 31eMeHTOB |V A-rpynnsl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.
Yraepon, annoTporHbie MOAU(UKAIIMU, pACIPOCTPAaHEHUE B NPUPOJE, PU3HMUECKHE U XUMHUYECKHUE CBOMCTBA. AjcopOuus.
Kpyrosopor yraepoga B mpupone. Okcunpl yriepoaa, ux (U3HUECKME M XMMHUYECKHE CBOWCTBA, JIEMCTBHE Ha JKHUBBIC
OpPraHU3MBbl, IOJIyUEHHE U TNPUMEHEHHE. DKOJOrMuecKkue MpoOJembl, CBA3aHHbIE ¢ okcuaom yriepona (1V), rumoresa
rJ100aJpHOTO MOTEIJIEHUS KJIMMaTa, MapHUKOBBIA 3PQeKT. YroapHas KUCIOTa U €€ COJIM, UX (PU3UUYECKHE U XUMHUYECKHUE
CBOICTBa, MoJlyueHHE U NpuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. lcmonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUsX yriepoaa (MeTaH, 3TaH, STUJIEH,
alleTUJIeH, 3TaHOJ, MIULEPHUH, YKCyCcHasi Kucaota). [IpupoiHble HCTOYHHUKH YTI€BOAOPOI0B (YroJib, IPUPOIHBIM a3, HEPTH),
MPOJIYKTHI UX TIepepaboTKu (OE€H3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHsATHE 0 OMOTIOTMYECKH Ba)KHBIX BEIIECTBAX:
&Kupax, Oenkax, yriieBoJax — M UX POJIM B KU3HMU yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHX M HEOPraHUYECKHX
COEIMHEHU.

KpemHuuii, ero ¢puznueckue U XMMUYECKUE CBOMCTBA, MONyYeHUE U npuMeHeHue. COoeIMHEeHUs] KPEMHHUS B TIPUPOJE.
O6mme npencraBneHuss 06 okcuae kpemuus (IV) m kpemuHmeBoil kuciore. CWIMKAThl, UX HCIOJB30BaHWE B OBITY, B
MPOMBINIJICHHOCTH. BaxkHeillne cTpouTenbHbIe MaTepUalbl: KEpaMuKa, CTEKIIO, [IeMEeHT, O0eToH, »*ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUATIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHe OO0pa3l0B HEOPTraHMUYECKUX BEIECTB, CBOMCTB COJSIHONW KHCIIOTHI, MPOBEJICHUE KAYECTBEHHBIX pPEaKiuil Ha
XJIOPUJ-UOHBI U HaOJIOZCHHE MPHU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpakaroliue (U3NYECKHe M XUMHUYECKHE CBOICTBa
rajJlor€HOB U MX COEIUWHEHUH (BO3MOXKHO HCIIOJIb30BAHHE BHUIAEOMATEPHUATIOB), O3HAKOMJIEHHE C OOpas3lamH XJIOPUIOB



(ramoreHuI0B), O3HAKOMIIEHHE C OOpa3uaMu cepbl U €€ COEIMHEHUSIMH (BO3MOXKHO HCIIOIb30BAaHUE BUIECOMATEPUAIIOB),
HaOIr0ICHUE TIpoliecca OOYTIIMBAaHUS caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, N3yYCHHE XMMHUYECCKUX
CBOMCTB pa30aBIICHHON CEPHOM KHCIIOTHI, POBEJCHNE KAUECTBEHHOW peakiny Ha CyJIb(aT-uoH 1 HAOIIOACHHE TTpU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3MYECKHMM CBOMCTBaMH a30Ta, pocdopa u ux coenuHEHHH (BO3MOXKHO HCHOJIb30BAHHE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HochHOpHBIX yaoOpeHul, noayyeHue, coOMpaHue, paclo3HaBaHUEe U U3YUYCHUE
CBOWCTB aMMHaKa, MPOBEJACHUE KAYECTBCHHBIX pEaKIWid Ha WMOH aMMOHHUS U ¢ocdaT-uOH W H3yYeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBAE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI € MEAbI0 (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HM3YyUYCHHE MOJCICH KPUCTAUIMYECKUX PEMmETOK anmasza, rpadura, dyimepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTA3a, IOJIY4YCHUE,
coOupaHue, pacrio3HaBaHUE U WU3YYEHUE CBOMCTB YIJIEKHCIIOrO Ta3a, MPOBEJECHHUE KAYECTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-HOHbl M W3YYCHHUE MPU3HAKOB MX MPOTEKAHWs, O3HAKOMIICHHE C MNPOAYKUHUEH CUIIMKATHOW MPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaxKHEHIIne HEMETAIIbI U UX COCTMHEHUS».

MeTtajuuibl 4 MX COCAUMHEHMS

OO611ast XxapakKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX TMOJ0KeHus B [lepuoandeckoil cucreme
xumuueckux snemeHtoB J[. . MenneneeBa u cTpoeHust aroMoB. CTpoeHue wmeTamuioB. Meramindeckas CBsI3b U
METAJUIMYECKasi KPUCTAJUINYECKAsd PEIIETKA. DNEKTPOXUMUYECKUN ANl HANPSIKEHUN MeTauioB. u3ndeckue u XuMHYECKUE
cBoiicTBa MeTauioB. O0muMe crnocoObl noaydyeHusi MeTaioB. [loHATHE 0O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Kopposuu. CruiaBbl (CTalb, YyTyH, TIOPATIOMUHIMN, OPOH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[llemounble MeTasbl: noJsioxkeHue B Ilepuoanueckont cucreme xuMudyeckux 3eMeHToB [. M. MenneneeBa, ctpoeHue
X aTOMOB, HaxoXJeHue B mpupoje. dusznueckue M XUMUUYECKUE CBOICTBA (Ha mpumMepe HaTpust u Kauus). OKCuabl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UHbIX METAIVIOB U UX COCIUHEHUN.

[[lenouyHO3eMeENBHBIE METAIIIBI MATHUM U KaJIbLHN: MOJOXKEHNE B [leproindeckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOCHUE UX aTOMOB, HAXOXJICHHUE B npupojae. Ou3ndyeckue U XUMUYECKAE CBOWCTBA MarHus U KaJbLHsl.
Baxneitmume coenuHeHUS KaabIus (OKCUI, TUAPOKCHT, COJN). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTpaHCHHUS.

AsnroMuHui: nosnioxkeHue B Ilepuoanueckon cucreme xumuueckux snemeHtoB . M. MenaeneeBa, cTpoeHue atoma,
HaxoXjJeHue B npupoje. Ou3ndeckrue U XMMHUUYECKUEe CBOMCTBA amoMuHUsI. AM(OTEepHbIE CBOMCTBAa OKCUIA U THIAPOKCHIA
AJTFOMUHUSL.



Kenezo: monoxenue B Ilepumonnueckoit cucreme xumuueckux sieMeHToB JI. M. MeHneneeBa, cTpoeHue aToma,
HaxoXJeHue B nmpupoae. Pu3nueckrue 1 XMMHYECKHe CBOMCTBA xene3a. OKcuibl, THIpoKcuasl U conu xenesa (1) u xenesa
(1), mx cocraB, CBOWCTBA U TOJTyUCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE C 00pa3llaMu METAJJIOB M CIIaBOB, MX (M3MUYECKUMHU CBOMCTBAMH, M3yUYECHHUE PE3YJIBTATOB KOPPO3HUU
METaJJIOB (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA KaNbLUS U HATPUS C
BOJIOM (BO3MOXHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS JKETe3a B
KHCJIOpPOJE (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEpPUANIOB), MPU3HAKOB IMPOTEKAHUs KAYECTBEHHBIX pPEAKIUN Ha HOHBIL:
MarHusi, Kajabliusg, amoMuHus, nuHka, xene3a (I1) m xenesa (I11), meau (1), HaOmoneHue u omucaHue MPOIECCOB
OKpalllUBaHUs MJIAMEHU MOHAMHU HATpUA, KaIHS U KaibIHs (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHANIOB), UCCIEAOBAHHE
aM(OTEpHBIX CBOMCTB THAPOKCHIA ATIOMHUHHMS M THJIPOKCHAA IMHKA, PEUICHHE SKCIEPUMEHTANbHBIX 3aJay IO TEeMe
«BaxxHenIIe METAJUTBI U UX COCTUHEHUSD.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u marepualibl B MOBCEIHEBHOM KU3HU 4YEJIOBEKa. be3omacHOe HCIOJIb30BaHUE BEIIECTB U XUMHUYECKHUX
peakiuuii B ObITy. [lepBas momMoIb Npu XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XVWMHUYECKOE 3arps3HEHUE OKpyXkaroleld cpeabl (mpenenbHas JOMycTUMas KOHUEHTpauus Beuiect, naiee — [1JIK).
Ponb XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepuUMenm:

U3y4eHue 00pa3ioB MaTEPHAIIOB (CTEKJIIO, CIIJIAaBbl METAIIOB, TIOJUMEPHBIE MaTEPUAITHI ).

Mesicnpeomemmuoie cea3u

Peanm3zanust MeXIpeIMETHBIX CBS3€M NMPU U3YYEHHH XMMHHM B 9 Kilacce OCYIIECTBIIETCS YEpPe3 MCIOJIB30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMH IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (DaKT, THUMOTE3a, 3aKOH, TCOPUs, aHAJIN3, CUHTE3, KiIacCupuKaIus,
MEePUOJIMYHOCTb, HAOJIOJIEHUE, AKCIEPUMEHT, MOJIETUPOBAHKUE, HM3MEPEHHE, MOJENb, SIBICHUE, MAPHUKOBBIA 3(DPEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

®usuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOMbI, PAJAHMOAKTUBHOCTb, MOJIEKYIIA,
AIEKTPUUECKUN 3apsiji, TPOBOTHUKH, MOJIYIPOBOJHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIO, O0OBEM, arperaTtHoe



COCTOSIHME BELIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIIMUECKAs] PELIETKA, CIUIaBbl, (PU3MUECKHUE BETMYUHBI, €AMHULIBI
M3MEpEHMs, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢dorocuHTes, apixaHue, Ouochepa, SKOCUCTEMA, MHHEpAIbHbIE YIOOPEHMS, MHUKPOAIIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE IOPOABI, IOJIE3HBIE HCKOMAEMbIE, TOIUIMBO, BOIHbIC

pECypCHhI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrPaMMBI OCHOBHOTO OOIEro 0O0pa30oBaHMsA AOCTUTAIOTCS B XOJA€ OOy4YeHUS
XUMUU B E€IUHCTBE Y4YEOHOM W BOCIUTATEIBHOW JIEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMUA POCCHICKUMU
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B OOLIECTBE MPAaBUJIAMUA U HOPMaMU MOBEICHUS
U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATN3AIMH 00Y4arOIIUXCS.

JIMYHOCTHBIE pE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYalOUIMXCA PYKOBOJCTBOBATHCS CHCTEMOM IO3UTHBHBIX
LICHHOCTHBIX OPUEHTALIMI U PACLIIMPEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOI'O0 OTHOILIEHHsS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO, ITOHUMAaHUS
3HaYEHUs] XMMHUYECKONM HAyKd B JKU3HM COBPEMEHHOro OOIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(poOpManuen o
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM M OTEYECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHMUIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSL:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIIAX MEKINYHOCTHBIX OTHOLICHUM B KOJUIEKTHBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, y4eOHOMCCIEN0BAaTENbCKOM, TBOPUYECKOW M JAPYTUX BHUJAX MAESITEIbHOCTH,
TOTOBHOCTH K pa3HOOOPAa3HOl COBMECTHOM AESATENbHOCTH NP BBIOJIHEHUH Y4E€OHBIX, TO3HABATENIbHBIX 3a/1a4, BBINOJTHEHUU
XUMHUYECKUX DKCIEPUMEHTOB, CO3JIaHMHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMONOHHMMAHHMIO M B3aMMOIIOMOIIM B
npoliecce 3To yueOHOM eaTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJAEHUE U MOCTYNKH CBOMX TOBAPUUIIEH C MO3ULIUU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEUIECTBE U XMMHUUYECKON PEAKINH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH M COCTABIISIIOUIME OCHOBY I TMOHUMAaHHUS CYIIHOCTH HAy4YHOW KapTUHBI MUpa, MNPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSA IPUPOABI, B3AMMOCBA3AX YEIOBEKA C IPUPOIHON CPEIOH, O POJIM XUMHUU B TO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAlpPaBICHHbIC HA MOJyYE€HHWE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOAUMBIE IS OOBSICHEHUS
Ha0II0AaeMbIX MPOLECCOB M SIBJICHUN, MO3HABAaTEIbHOW, MH(OPMAIMOHHOW M YHUTATENbCKON KYJIbTYpbl, B TOM 4YHUCIE



HABBIKOB CAMOCTOSITEILHOM pabOThl C YYEOHBIMM TEKCTAMH, CIPABOYHOW JIUTEPATYpOMl, JOCTYMHBIMH TEXHUYECKUMHU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTH;

MHTEpeC K 00YUEHHIO U NMO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOEKTHOU U
UCCIIeI0BATEILCKON AESTEIBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABJICHHOCTH U YPOBHS 00y4YEHUS B JajbHEUIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0pPOBBIO, YCTAHOBKH Ha 37I0POBBI 00pa3 KU3HH,
OCO3HAHHWE TIOCICACTBUI W HENPHUATHE BPEAHBIX TMPUBBHIYCK (YMOTPEOJECHUS aNKOTOJS, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH COOJTIOICHHS TIPABMJI O€30MAaCHOCTH TIPH OOPAIICHUH ¢ XUMHUYECKHMH BEIIECTBAMHU B OBITY M pEaTbHOMN
KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTHYECKOMY H3YUYCHHUIO Tpodeccuii m Tpylda pa3iudHOTO POja, YBaOKEHHWE K TPYAy U PE3ysbTaTam
TPYIOBOM JCATEIHHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHWW M0 XUMHUHU, OCO3HAHHBIA BBIOOD
WHJUBUTyaIbHOW TPAEKTOPUH MPOJOJDKEHUS O0pa30BaHUsA C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEMHONW MpodhecCUOHATBHOM AESITENIBHOCTH M PAa3BUTHUS HEOOXOJHUMBIX
YMEHUH, TOTOBHOCThH aJIalITUPOBATHLCS B MTPOPECCUOHATILHOMN CpeJIe;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIEe KaK MCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS,
MOHUMAaHUE [IEHHOCTH 3I0POBOT0 M Oe30macHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3UUECKOMY
U TICUXUYECKOMY 37I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIOICHUS MPaBUIl OE30MaCHOTO TOBEACHHS TIPU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIMIX, YTPOIKAFOIINX 3I0POBBIO U )KM3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHHMSI, MOTydaeMble TIPH U3YYCHUN XUMUH, JJI PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYKAFOIICH
MIPUPOTHON CPEIOH, SISl TIOBBIMIEHUS YPOBHSI SKOJIOTHYECKOU KYJIBTYPbI, 0OCO3HAHMSI TII00aTbHOTO XapaKTepa dIKOJIOTHICCKUX
Mpo0JIeM U MyTeH UX PEIICHHS MOCPEICTBOM METO0B XUMHUH, YIKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOU U COLIMAJIBHON IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIC I (POPMUPOBAHUS MHUPOBO33PEHHS OOIICHAYYHBIC
MOHATHUS (3aKOH, TEOpHs, MPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JAPYToe.), KOTOPhIE UCIIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX TpeaMeTax U TO3BOJSIIOT HAa OCHOBE 3HAHWUM W3 OATUX MpeaMEToB (HOopMUpOBaTH
MPEACTABICHUE O IMEeJIOCTHOW HAyYHOM KapTHHE MHUpa, M YHHUBEPCAJIbHbIE ydeOHbIE MACHCTBUS (ITO3HABATEIbHEIE,



KOMMYHHUKAaTUBHBIE, PEryJATHUBHbIE), KOTOpble oOecreunuBalOT (POpMHUpPOBAHHME TOTOBHOCTH K CaMOCTOSTEIBHOMY
TJIAHUPOBAHMIO M OCYIIECTBICHHUIO yUSOHOU eITeTHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHMSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUM 3HAHWM: PACKPBIBATH CMBICT XMMHUUYECKUX
MOHATUM (BBIAEHATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JPYTMMHU MOHSTUSMH), HCIOIb30BaTh
MOHATHUSL TIJI1 OOBSICHEHUS OTACIBbHBIX (DaKTOB W SBIICHWM, BBIOWpATh OCHOBAHUS W KPUTEPUHM IS KIacCUPUKAIIH
XUMUYECKUX BEIIECTB M XUMUUYECKUX PpEaKlHil, YCTaHaBIMBATh NPUYUHHO-CICACTBEHHBIC CBS3U MEXKIY OOBEKTAMHU
M3YUYCHHS, CTPOUTD JIOTHYECKUE PACCYX AEHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, IT0 aHAJIOTHUH ), IeJIaTh BEIBOJIbI M 3aKITFOUCHUS,

yMEHHE MPUMEHATh B IIPOIECCe MO3HAHUSA MOHATHSA (IIPEAMETHBIC W METalpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBHIC)
MOJIEIH, MCMOJIb3yeMble B XMMHUHU, MPEOOpPa30BBIBATh IIMPOKO MPUMEHSEMbIE B XUMUM MOJICIbHBIE MPEACTaBICHUS —
XUMUYECKUHN 3HAK (CMMBOJI 3JIEMEHTA), XUMHUUecKas (popMyia U ypaBHCHUE XUMHYECKON pEeaklMi — MPU PEIICHUU YueOHO-
MO3HABATEbHBIX 3aJ1a4, C YYETOM ATUX MOJICJIBHBIX MPEACTABICHUN BBIABISATh U XapaKTEPU30BATh CYIICCTBEHHbBIC MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XHMHUYECKHUX BEIICCTB M XUMHUUYECKHUX PEaKIUi, BBISBJIATH OOIIME 3aKOHOMEPHOCTH, IMPUYHMHHO-
CJICJICTBEHHBIC CBA3W U MPOTUBOPEYMS B M3Yy4AEMbIX MPOIIECCAX U SIBICHUSX.

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

YMEHHUE HCIOJI30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, 4 TAKKE B KAU€CTBE OCHOBBI IS
(hopMUPOBaHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIM;

IpUOOPETEHHE OIbITa MO IUIAHUPOBAHWUIO, OPraHU3AlMUd M TPOBCACHHUIO YYEHHUYCCKHUX SKCIIEPUMEHTOB, YMEHHE
HaOJI0/1aTh 32 XOJ0M MPOolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €TI0 pe3yibTar, (PopMyaupoBaTh 0OOOIIEHUS U BBHIBOJIBI
0 pe3ysibTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATh OTUYET O MPOACIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMPATh, AHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3NMUYHBIX BUAOB M (OPM MpejCTaBICHUS,
MOJIy4aeMyH0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO COJIEepKaHUsI, CIIPABOYHbBIE TTOCOOUS,
pecypcel THTEpHETA), KpUTUUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HHPOPMAITHIO;

yMEHUE TIPUMEHSThH Pa3IMYHbIe METObI U 3aMPOCHI MIPU MOUCKE U 0TOOpe MH(POPMAIIMU U COOTBETCTBYIOIIUX JAaHHBIX,
HEOOXOMMBIX JIJISl BHITIOJTHEHHS YIEOHBIX U IMO3HABATEIBHBIX 3a7a49 ONMPEACIEHHOTO TUTIA, MPUOOPETEHHE OMbITa B 00JIacTH
UCIIOJIb30BaHUsI HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYyJIbTYPOW aKTHUBHOTO MCIOJIb30BAHUS
Pa3IUYHBIX TMOMCKOBBIX CHCTEM, CAaMOCTOSTEIHLHO BBIOMpATh ONTUMAIBHYIO (OpMY TMpeAcTaBieHUs uHoOpMaruu u



WIIIOCTPUPOBATh pEIIAEMble 3a/ayd HECIOKHBIMU CXEMaMM, JuarpaMMamu, JApyruMu Qopmamu rpapuku U HUX
KOMOMHAIIUSIMU;

YMEHHE HCIOJB30BaTh M aHAIM3UPOBATH B MpPOIECCe YUEOHOM M MCCIEIOBATENbCKON ACATEIbHOCTH HHPOPMAIHIO O
BJIMSIHUM [TPOMBIIIJIEHHOCTH, CEJIBCKOTO X0341iCTBA U TPAHCIIOPTa HAa COCTOSIHUE OKPY’KAIOLIEH MPUPOJHON Cpebl.

KoMMmyHuKkaTHBHBIC yHUBepcalbHbIe yYeOHbIE JeCTBHA:

YMEHHsI 33aBaTh BOIPOCHI (B X0OJ¢ Auanora v (W) AUCKYCCHUU) MO CYIIECTBY 00CYkIaeMoil TeMbl, (OpPMYyITUPOBATH
CBOM MPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MPEIJIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIIATh MOJYYEHHBIE PE3YyJIbTAThl NO3HABATEIBHON JNEATEIbHOCTU B YCTHBIX M NMHCHbMEHHBIX TEKCTaX;
JeNaTh MPE3EHTALMI0 PEe3yIbTATOB BBINOJHEHUS XMMHMUYECKOTO HKCIEpUMEHTa (J1abopaTOPHOTO OIbITa, J1a00paTOPHOI
paboThI IO UCCIIENOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHUsI Yy4e€OHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HABaTEIbHOW W MCCIEI0BATEIbCKON
NEATEeIbHOCTU TIPU PEUICHWHU BO3HUKAIONIMX MpoOJieM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS MMO3MIIMI
(o6cyxnenusi, 0OOMEH MHEHUSMHU, «MO3IOBBIE IITYPMBbD», KOOPIAUHAIMS COBMECTHBIX JEHCTBUI, ONpeaeieHue KPUTEPUEB 110
OLIEHKE KauecTBa BBINOJIHEHHON pabOThI U JpyTHE).

PeryasiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPENENATh LEIU JeATEIbHOCTH, MIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATH U TPH
HEO0OXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATENILHOCTh, BBIOMpaTh HanbOosee 3((HEKTUBHBIE CIIOCOOBI pelIeHUs] YYEOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTABJIATh WIM KOPPEKTHPOBATH IPEIOKEHHBIA alrOpUTM ACUCTBUH IIpH
BBITIOJTHEHUH 3aJIaHUi C YyU4ETOM IOIY4YEHUsI HOBBIX 3HAHUH 00 M3ydaeMblX OOBEKTAaX — BEIECTBAX U PEAKIUIX, OLIEHUBATD
COOTBETCTBHE TMOJYYEHHOTO pe3yibTaTa 3asBJICHHOM LEIM, yYMEHUE HCIOJIb30BATh W AHAIMU3UPOBATH KOHTEKCTHI,
MpeasiaraéMble B YCIOBUM 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00SA3aTENBHOTO COJEP)KAaHUS, YCTAaHOBJIEHHOTO JaHHOMN
dbenepasibHON pabouel MporpaMMoOi, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI
NEeUCTBUM, crienu@uueckue s MpeAMETHOU 001acTi «XUMUS», BUIbI JACSITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpETalnn, TPeoOpPa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koniy oOydenus B 8 Kkjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaxkaTh COPMUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHIA:



e PaCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHSATHH: aTOM, MOJEKYJa, XUMUYECKUNA AIEMEHT, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOHOPOHAS ), BAICHTHOCTD, OTHOCHTEIIbHASI aTOMHAsI M MOJICKYJISIpHAs
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHMHUYECKOTO JJIEeMEHTa B COCIWHEHUH,
MOJISIPHBIN 00BEM, OKCHUJ, KUCIOTa, OCHOBAHUE, COJb, JIEKTPOOTPUIIATEIHLHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, KiacCUpUKALMs peaKkuil: peakiud COCAUHEHUS, PEeaKIMU Pa3I0KEHUs, PEaKIMy 3aMEIICHHs], PEeaKINU
oOMEeHa, 9K30- M IHIOTEPMHUYECCKUE PEAKIUU, TETIOBOW 3(PGEKT peakiuu, sSApo aToma, dJIEKTPOHHBIN CJION aToma,
aTOMHas OpOUTalb, paINyC aToOMa, XUMUYECKasl CBsI3b, TIOJIAPHAS M HETIOJISPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b,
MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasl IOJIs BEIecTBa (MPOIEHTHAS KOHIIEHTpAITUs) B pacTBOPE;

* WULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHSATUN U MMPUMEHATH 3TU MOHATUS MPU OMUCAHUU BEIECTB U
UX MpeBpalieHui;

¢ ICTIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JUIsI COCTABIICHUS (DOPMYJT BEIIECTB U YPaBHECHUN XUMHUECKUX PEAKIIHIA,

e OTIPEACIIATH BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTMHECHHSX, CTETICHh OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX
COCIMHEHUSIX, NMPUHAIJIC)KHOCTh BEIIECTB K OMPENeNEHHOMY KJIacCy COCIWHEHUN 1Mo (popmyliaM, BUJ XUMHUYECKOU
CBS3U (KOBAJICHTHAs! U MIOHHASA) B HEOPTaHUYECKUX COCIMHECHUSX;

e packpbiBaTh cMmbica Ilepuogmueckoro 3akona J[. M. MenpeneeBa: eMOHCTPUPOBATH MOHUMAHUE MEPUOIAYECKON
3aBUCUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB OT MX MOJIOKeHMsI B [leproaudeckoii cucreMe, 3aKOHOB COXPaHCHHUS
MAacChl BEIIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO yUEHHUS, 3aK0OHa ABOTAJIpO;

 ONKUCHIBATh U XapakTepusoBaTh TabmuuHyro Gopmy llepuoandeckoil CUCTEMBb XMMHUYECKHX DJIEMEHTOB: pas3linyaTh
MOHATHUS «TJ1aBHas moarpymnmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», manbie u Oosbllve TEPHOIBI,
COOTHOCHUTH 0003HAYEHUSs, KOTOphIe UMeroTcs B Tabiuie «llepuoandeckasi cuctema xumMudeckux snementoB J[. U.
MeHpeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTAaB W 3apsf sjpa,
o0I11ee YMCIIo JIEKTPOHOB M PACIIPEACIICHNE UX TI0 AJICKTPOHHBIM CJIOSIM);

e KJJaCCU(UIIUPOBATH XUMHUUECKUE IJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUUIECKHE Peakiuu (10 YUCTy U COCTaBY
YYacCTBYIOUIMX B PEAKIMH BEIIECTB, O TEIUIOBOMY 3D (DeKTY);

e XapaKTEePU30BaTh (OMHUCHIBAThH) OOIIME XUMHUECKHE CBOMCTBA BEIICCTB PA3IMYHBIX KJIACCOB, IMMOATBEPIK/As OMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITU;

 IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHHS
XUMHUYECKUX MPEBPAICHUHN B PA3JIUYHBIX YCIOBUSIX;



e BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIFO XMUMHYECKOTO AJIEMEHTA
o (hopmyJie COeTUHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHYECKOM
peakiuu;

e IPUMEHATh OCHOBHBIC OIEpPallUM MBICIUTEILHON JEATeIbHOCTH — aHalli3 M CHHTE3, CpaBHEHHUE, O0O0O0OIIeHuE,
CHUCTEeMAaTH3aIIHIO0, KITaCCU(UKAIIUIO, BBISBICHUE TPUUMHHO-CIICACTBEHHBIX CBA3ECH — JJI1 U3YYCHUSI CBOMCTB BEIICCTB
1 XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIE METOJBI MO3HAHUS — HAOIIOJECHUE, M3MEPEHUEe, MOACIUPOBAHUE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

e CIICIOBATh TIPABWJIAM IIOJH30BAHUS XUMUYECKOW TOCYI0M M JabOpaTOpHBIM OOOpPYAOBAaHHWEM, a TAKKE IMpaBHIIaM
oOparieHus ¢ BEIECTBAMU B COOTBETCTBUU C UHCTPYKIIUAMH IO BBIITOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB
M0 TOJYYEHUI0O U COOMpaHUIO Tra3000pa3HbIX BeElIeCTB (BOAOPOJa M KHUCJIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C
ONPEAECTEHHON MacCOBOW JTOJIEN paCTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI
10 Pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB (JJakMyC, (heHoIdTaIenH, METHIOPAHK
U IpyTHe).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e PACKPBIBATH CMBIC]I OCHOBHBIX XMMHUYECKUX MOHSATUNA: XUMUYECKHUUN 3JIEMEHT, aTOM, MOJIEKYJia, MOH, KATUOH, aHWOH,
MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakIus, XUMHYECKass CBs3b, TEINIOBOM 3(P(EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, DJIEKTPOJIHUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJMTUYECKAsT JIUCCOIMAIMSA, PEaKIMd HMOHHOTO OO0MEHa, KaTalau3arop, XUMHUYECKOe
paBHOBecue, OOpaTUMble WU HEOOpATUMbIE PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTEJb, OKUCJIEHHUE M BOCCTaHOBJICHHUE, ajUIOTpomnus, aMm(GOTEPHOCTh, XUMHUYECKasl CBS3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4ecKas), KpUCTAIMYECKass pemeéTka, KOpPpO3us METaUIoB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakumu, npeaenapbHo gonycrumas konueHtpanusa [1/IK BemecTsa;

e WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITUN M IPUMEHSTh ATH MOHSATUS TIPU ONMMMCAHUM BEIIECTB U
UX IIPEBPAILCHUN;

* ICTIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICeHUs (hOPMYJT BEIIECTB U YPAaBHEHUM XUMHUYECKUX PEAKIIUil;

* OMPENIENATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XUMHUYECKHUX JJIEMEHTOB B COEJUHEHHSX Ppa3IMYHOrO COCTaBa,
MPUHAJIKHOCTh BEIIECTB K OMNPEACICHHOMY KJIacCy COeQuHEHWuH 1o ¢dopMmyrnaM, BHUJ XUMHYECKOW CBSI3H
(koBaneHTHAs, MOHHAS, METAITHYECKAsi) B HEOPTaHUYECKUX COCTUHEHUSX, 3aps/i MOHA M0 XUMHUYECKOH (opmyre,



XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPTAaHUUYECKUX COCAUHECHUHN, THUI KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO
BEIICCTBA;

e packpbiBaTh cMbIca [lepunoanueckoro 3akona . M. MenaeneeBa U 1€EMOHCTPUPOBATh €r0 MOHUMAHUE: ONKCHIBATH U
XapakTepu3oBaTh Ta0auuHyro (opmy Ileproguyueckoil CHCTEMBbl XHMHUYECKHX HJIEMEHTOB: pa3iudaTh IOHSATHUS
«riaBHas noarpynna (A-rpynmna)» u «mnooodnas noarpyimna (b-rpynmna)y, Manabsie U 00JbIINE TEPUOIbl, COOTHOCHUTD
0003HaYEHHUs, KOTOPBIC UMEIOTCS B MEPUOIUYECKON TAOJIHUIlE, C YUCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX BJIEMEHTOB (COCTaB W 3apsiji A7pa, OOIIee YUCIO 3JIECKTPOHOB M PACIpPEIEICHUE UX O 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHUY CBOWCTB 3JIEMEHTOB M MIX COSAMHEHUI B MpEJeiax MaJlbIX
IIEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX ATOMOB;

e KJIACCU(PUIIUPOBATh XUMHYECKHUE JIEMEHTBI, HCOPTaHUYECKHUE BEIIECTBA, XUMHUYCCKHE PEAKIIUK (110 YUCIY U COCTaBY
Y4aCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY 3(PEeKTy, M0 U3MEHEHUIO CTEMEHEW OKUCICHUS] XUMUYECKHUX
3JIEMEHTOB);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIME U CHEIU(DPUICCKHE XUMHUYECKHE CBOMCTBA IMPOCTHIX M CJIOKHBIX BEIECTB,
IOJITBEPIKIast ONMMCAHUE NPUMEPAMHU MOJIEKYJSIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XUMHYECKHX
pEeaKLHnii;

¢ COCTaBJISITh YPABHEHUS JJEKTPOJUTHYECKON IUCCOLMALMM KHUCIIOT, ILIEJIOYEH W COJIEH, TMOJIHBIE W COKPAIIEHHBIE
YpaBHEHUSI peaKIUid MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMil, MOATBEPNKIAAIOIIUX CYIIECTBOBAHUE T'€HETUUYECKOU
CBSI3M MEX/y BEIIECTBAMHU PAJIMYHBIX KJIACCOB;

e PACKPBIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMHA IMOCPEACTBOM COCTABJICHUS SIICKTPOHHOIO
OanaHca ATUX PEaKIINiA;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTA OT HX CTPOEHHUS, BO3MOXKHOCTH MPOTECKAHUS XHUMHUYECKUX
MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSIX;

e BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIK0 XMMHYECKOTO AJIEMEHTA
o (opmysie COeTMHEHH s, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI MO0 YPABHCHUIO XUMUYECKOM
peaKunu;

e COOJIIO/IATh TIPaBUJIa TIOJIB30BAHUS XUMUYECKOW MOCYJI0N W J1abopaTOpHBIM OOOPYJIOBaHHMEM, a TakKXKe IpaBHiia
oOparieHus ¢ BEECTBAMUA B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBHITTOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB
IO TIOJTYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AaMMHUAaKa M YTJIEKUCIIOTO rasa);



* IPOBO/IUTH PEAKIUH, TOATBEPKAAOIINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MYTEM
XJIOpUI-, OpOMUI-, HOAUI-, KapOoHaT-, hocdaT-, CUIMKAT-, CyIb(ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U HOHBI
M3YYECHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

¢ IPUMEHATH OCHOBHBIC OIEPAlMU MBICIUTEIBHON JESITeIbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 00001IeHMe,
CHCTEMaTH3aIINIO, BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3yYCHHS CBOMCTB BEIIECTB U XMMUYECKHUX

peakIuii, €CTeCTBEHHO-HAYYHbIE METOJAbl MO3HAHUS — HAOJIOJEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 13 1 9 bubnuoreka [{OK
' MPAKTUYECKOU EeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 13 1 bubnunoreka LIOK
' peaKIuu https://m.edso0o.ru/7f41837c
Hroro o pasneny 26

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopoz. [lonsitue 8 1 bubmmnoreka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopoga. Ilonstue o 3 1 bubmuoreka [IOK
' KHCJIOTaxX M COJSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI
2.3 HEOPraHuYeCKUX 8 1 1 bubmorexa LOK
' p . https://m.edsoo.ru/7f41837c
COEIMHEHU
but6mmoreka [IOK
2.4 Boga. P ) 8 1
018, FacTBOpRI https://m.edsoo.ru/7f41837c
Wroro no pazneny 27

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.



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

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKIuu

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XHMHYECKUX 3JIeMEHTOB /JI. 7
N. MenpneneeBa. Ctpoenue

aToma

bu6nmoreka [IOK
https://m.edso0.ru/7f41837c

Xumudeckas CBI3b.

3.9 OKucCIUTeNbHO- 7 1 bubmuorexa [JOK
' BOCCTAHOBHTEIILHBIE https://m.eds00.ru/7f41837¢c
peakumn
bubnuoreka [{OK
Hroro o paszeny 14 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 1 bubsmorexa [IOK

https://m.edsoo.ru/7f41837¢c

OBILEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME 08 4



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 7 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX ) bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 5 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 7 bubmorexa HOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 9 1 2 bubmorexa [TOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 28



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS 5 httos://m.edsoo.ru/7f413636
Hroro mo pazueny 19
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 1 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3y4YeHHus o0pa3oBaTe/ibHbIE PECYPChI

padoThI padoThI

Paznen 1. HepBOHa'{aJILHbIe XUMHYECCKHUEC ITOHATHUHA

Tema 1. Xumusi — BakHast 00J1aCTh €CTECTBO3SHAHMS M MMPAKTUICCKON JesITeTbHOCTH YesoBeka (13 1)

1 [Ipeamer xumun. Pons Xumuu B KU3HA 1 bubnuorexa [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 @DopMBI CYLIECTBOBAHUS XUMUUYECKOTO 1 bubnuorexa [IOK
JJIEMEHTA https://m.edsoo.ru/ff0d227e
ITpakTrueckas padora Ne 1 «IIpaBuia paboThl
P P P P bu6mmoreka [IOK

3 B J1JaOOpaTOpUH U MPUEMBI OOPAIICHHS C 1 1

https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM

dusnueckre U XUMUYECKUE SIBICHUS.
bu6mmorexa [IOK

4 Xumuueckas peakuus.[IpusHaku n ycioBus 1 https://m.edsoo.ru/ff0d37fa

MMPOTCKAHUSA XUMHUYCCKUX peaKI_[I/Iﬁ .

Yucteie BemrecTBa U cMecu. CnocoObl

5 as3zeneHns cMecei. BXomHas KOHTPOJIbHAS 1 1 Bubmorexa LIOK
pasn - BXol p https://m.edsoo.ru/ff0d26ca
pabora.
I[paxTuueckas pabora Ne 2 «Pa3nenenue
6 cMecell (Ha mpuMepe OYMCTKU TOBapEeHHOM 1 1 Bubmaorexa LIOX
) puMep P https://m.edsoo.ru/ff0d28c8
COMN)»

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE DIIEMEHTHI.
7 [ICX5 JI.1. MenneneeBa. 3HaKu (CHMBOJIBI) 1
XUMHYECKHX dJIeMeHTOB. OTHOCUTETbHAS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8

aTOMHas Macca.

Xumunyeckue Gopmyisl. [IpocTeie u crioxxHbIe

8 BelecTBa. OTHOCUTENbHAS MOJICKYJIsSIpHAs bubmmorexa [TOK
Macca. ATOMHO-MOJIEKYIIIPHOE YIEHHE. https://m.edsoo.1u/fi0d2a6c

9 MaccoBast 101 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. bubnmoreka [JOK
BaneHTHOCTH aTOMOB XMMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 BanenTHOCTh X1 MUYECKUX JICMCHTOB. bubmorexa LHOK
https://m.edsoo.ru/ff0d323c
12 O0o0011eHrEe U CHCTEMATH3AIIMs] 3HAHUI E:fgg;;f;;gﬁ}:fo 4616

13 KonTponbnas padora Nel o teme bubnnorexa [HOK

"[lepBoHayaJIbHbIE XUMUYECKHUE TOHATHUSA".

https://m.edsoo.ru/ff0d6342

Tema 2. BemectBa u xumudeckue peakuuu (13 9)

14 [TonsiTHE O BaXKHEUIIINX KITaccax bu6mmorexa [IOK
HEOPraHUYECKUX COCIUHEHUN. https://m.edsoo.ru/ff0d497a
15 KonuuecTtBo BemectBa. Monbs. MonspHas bubnmnoreka [JOK
Macca https://m.edso0.ru/ff0d5230
16 Pemenue 3amaud no reme Konuyecto bubmuorexa [JOK
BEIIleCTBa. https://m.edsoo.ru/00adb33c
17 MossipHblil 005EM ra3oB. 3ak0H ABOTapO ng;?;ﬁfg;ggﬁfo 4542
18 Pemenue 3amad no reme Koauyecto bu6mmorexa [IOK
BEILICCTBA. https://m.edsoo.ru/00ad9ch2
19 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
20 Knaccugukanus XuMHU4ecKuxX peakiun bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d3b88

(coenuueHus) https://m.edsoo.ru/ff0d3f34
Kiaccudukanmss XuMuueckux peaxiui ( bubmuorexa [JOK
21 1
Pa3IOKEHHUS) https://m.edsoo.ru/ff0d3al6
99 Krnaccudukanusa XuMHUECKUX peakiui 1 bubnmoreka [JOK
(3amerieHus) https://m.edsoo.ru/ff0d40c4
93 Krnaccudukanus XuMH4ecKux peakiuid ( 1 bubmuorexa [JOK
oOMeHa) https://m.edsoo.ru/ff0d2a6c
Brruncnenmue konu4ecTBa, Macchl, 00bemMa
24 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX 1 bubmorexa LHOK
B N yp https://m.edsoo.ru/ff0d2d50
peakiuii.
o5 Brrunciienus koinuecTBa, MacChl BEIIECTBA 1 bubnuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
26 KonTponbhas padorta Ne2 o teme 1 bubnnorexa [HOK

«BelecTBa 1 XUMHYECKHUE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Paznen 2. BaxkHeiime npeacTaBuTe/ M HeOPraHMYeCKUX BemecTs (27 4)

Tema 3. Bo3ayx. Kucnopoa. [Tonsitue 06 okcuaax (8 )

Bosmyx — cmech razos. CocTtaB Bo3ayxa.
Kucnopog — 2:1eMeHT 1 MpocToe BEIIECTRO.

bu6mmoreka [IOK

27 dusnueckue cBoicTBa Kuciopozaa. CriocoObl 1
POt https://m.edsoo.ru/ff0d448e
MOJTYYEHU ST KHCIIOPOJI1a B JTA0OpaTOPUHU U
MPOMBIIITICHHOCTH. [I[puMeHeHne Kuciopoaa.
XHUMUYECKUE CBOKMCTBA KUCIOpOAa (peaKnu
28 okucIiieHus, ropeane). O30H I?Ioim(ge 00 1 bubmorexa LIOK
- TOP ’ ’ https://m.edsoo.ru/ff0d4614
OKCHJIax
[TpakTuyeckas padora Ne 3 o Teme
29 «[Tony4yenne u coOupanue KHCIOpoIa 1 bubmmorexa LIOK
i . p poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
30 [Tonsatue amporepHocTH. AMPOTEpHBIE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2

OKCHUJEL.

https://m.edsoo.ru/ffOdfee2

31 XUMHYECKHE CBONCTBA KUCIIOTHBIX, bubmuorexa [JOK
OCHOBHBIX ¥ aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
[lonyyeHnue KUCIOTHBIX, OCHOBHBIX U bubnmoreka [JOK

32
aM(OTEpPHBIX OKCH/IOB. https://m.edsoo.ru/ff0d664e
TemnoBoit 3¢pheKT XUMHUUECKOM peaKIlNH,

33 TIOHSITHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmoreia OK

p P : https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
(segs, yr ) bubmuorexa [JOK
34 3arpsi3HeHue BO3ayXa, CIIOCOObI ero

[IPEIOTBPALLECHUS

Tema 4. Bonopoa. [Torstue o kucnorax u comsx (3 1)

https://m.edsoo.ru/ff0d4c4a

Bonopon — 31eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B npupone. Puznueckue u

bu6mmoreka [IOK

35
XMMHUYECKHE CBOMCTBA BOIOPO/A. https://m.edsoo.ru/ff0d4dd0
IIpumeHeHue Bogopoaa.

36 Crioco6bl ToTy4eHHs1 BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabora Ne 4 mo Teme

bu6mmoreka [JOK
37 «ITomydenue u cobupanue BoI0poa,

Tema 5. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COeTUHEHMH (8 1)

W3yYECHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

Kucnotsl, ux knaccuduxanus, Gusndeckue
cBoiicTBa. TexHuKa 0€30MacHOCTH MpHU

bu6mmorexa [IOK

38
pabore ¢ kucinotamu. [lorstue o0 https://m.edsoo.ru/ff0d50d2
WH/IUKATOPaX.
. bubnuorexa [JOK
39 [TosrydeHne M XUMUYIECKUE CBOWCTBA KUCIIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0dfee2

40 Counu, ux knaccupukanus, Gu3nIecKue bubnmoreka [JOK
CBOMCTBA, IPUMEHECHHUE. https://m.edsoo.ru/ff0d4ddo
41 Counu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI bubnunoreka [HOK
MOJIyYECHUS, XUMUUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
42 OcHoBanus, ux kinaccupukanus, Gpunueckue bubnmoreka [JOK
cBolcTBa. Pacrno3HaBanue OCHOBaHUH. https://m.edsoo.ru/ff0d59e2
43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bu6mumorexa [IOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 I'enernueckas cBsi3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
[Ipaktuueckas pabora Ne 5. Pemenue
45 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAUHECHUIN»
Tewma 6. Bona. PactBopsbl. (8 4)
46 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI bubmmorexa [TOK
https://m.edsoo.ru/ff0d587a
Bopna kak pacrBoputens. HacbieHHbie u
47 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 bubmorexa HOK
https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOPE
bu6mmorexa [IOK
48 Pemenwue 3amaq mo Teme PacTBopsLI. https://m.edsoo.ru/f0d55a0
bu6mmorexa [IOK
49 Pemrenue 3apau no reme PacTBopbl. https:/m.edsoo.ru/ff0d5708
bu6mmorexa [IOK
50 Pemrenue 3apau no reme PacTBopbl. https://m.edsoo.ru/ffod67ca
51 [IpakTuueckas pabora Ne 6 o Teme bubnnorexka [JOK
«IIpuroroBiieHHE PACTBOPOB C OIPENEIEHHON https://m.edsoo.ru/ff0d5eba
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MAaCCOBOM J0JIEH pacCTBOPEHHOTO BEIIECTBA»

bu6mmoreka [IOK
2 ~
) O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH httos://m.eds0o.ru/00ad9ch?
KonTponbnas padota Ne3 mo temam 3.4.5,6
" bubnunoreka [HOK
53 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

Tema 7. Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuu (15 1)

coequHeHnn"

https://m.edsoo.ru/00ad9ela

[TepBbie TOMBITKY KIaCCHPUKAITUN

54 XUMHUYECKUX dJIeMeHTOB. [loHsiTHE 0 rpyImax bubnmorexa LHOK
) pynt https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
55 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnnoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB
56 aneMmeHToB Ileproanyeckoii cucrems J. Y Bubmorexa ITOK
p T https://m.edsoo.ru/00ada6bc
Meunpeneena
57 CocTosHHe 3IEKTPOHOB B aTOME bubmmorexa [IOK
p ' https://m.edsoo.ru/00ada52c
XapakTepuCcTUKa XMMUYECKOT0 3JIEMEHTA 110
58 €ro noJIoxkeHuro B Ileproanueckon cucreMe bubmmorexa [IOK
p https://m.edsoo.ru/00ada824
. . MenneneeBa
[lepuonnueckoe U3MEHEHNE CBOMCTB
JJIEMEHTOB B IIEPUOAAX U IPyHIIaX. SHAUEHHUE
59 Ile I/IOL[I/I‘IGCKOFIE) 3aKOHa Iupﬁ a3BUTHS HAYKH bubmmorexa [TOK
p p . UYK https://m.edsoo.ru/00ada96e
u npaktuku. J[. . MenzaeneeB — y4é€HbIN,
MeJIaror ¥ TpakIaHuH
Ilepnoanueckuii 3axkoH u Ilepunoanueckas
P P bu6mmorexa [IOK
60 CHCTeMa XMMHYECKHUX dnemMeHToB []. 1.

Menneneesa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK

61 Honnas XuMHYecKas CBAsk 1 https://m.edsoo.ru/00adac34
62 KoBasienTHAs HEONApHAs XUMUYECKAs CBI3b 1 Bubmaorexa ITOK
P https://m.edsoo.ru/00adaab9
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
63 XUMHUYECKUX 21eMeHTOB. KoBasieHTHAs 1 Bubmaorexa ITOK
’ https://m.edsoo.ru/00adaab8
MOJISIPHAST CBSI3b.
bubmuorexa [JOK
64 Crenenp okuceHH, 1 https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
65 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 httos://m.edsoo.ru/00adb076
66 OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE DEAKIIUU 1 Bubmorexa ITOK
peaxt https://m.edsoo.ru/00adb076
67 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnnoreka [JOK
aroMma. XuUMHYECKas CBSI3b) https://m.edsoo.ru/00adb486
bu6mmoreka [JOK
68 Peseparoe Bpems 1 https://m.edsoo.ru/00adae28
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

6 OKHCITUTEIIEHO-BOCCTAaHOBUTEIIBHBIC 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
KonTponsHnas pabora Nel no Teme

7 «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
[loHsiTHE O CKOPOCTH XUMUYECKOMN

8 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX

9 [lonsTHE O XUMHUYECKOM PAaBHOBECHH. 1 bub6nuorexa [IOK
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@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMU U II0JI0KEHUE
XUMHYECKOTO PABHOBECHUS

https://m.edsoo.ru/00adc28c

Teopus 3IEKTPOIUTUYECKON

10 ncconuarmy. CUIbHEIE U cIa0ble buGnnorexa LIOK
a THHArm. https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HMonurble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
M peaxi https://m.eds00.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEACTABICHUI bubnmorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa [IOK
peAl . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
14 [TousTHE O TUAPOIU3E COJIEN Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
[TpakTnyeckas padora Ne 1.
15 «Pertrenne DKCIIEpUMEHTAILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
16 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
KonTponsHnas pabora Ne2 o teme
17 «IIIEKTPOIUTHYECKAS TUCCOIMAIHS bubmmorexa LHOK
P g HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
O01asa xapakTeprucThKa raJIOr€HOB.
18 XI/III\I/III/I'-IGCKI:/Ie CBI(;ﬁCTBa Ha IpuMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bub6nuorexa [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v . N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOMCTBY
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
bubmuorexa [JOK
22 Pemenue 3amau.
A https://m.edsoo.ru/00adb33c
93 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
24 Haxoxnenue cepbl U €€ coeIMHEHU N bu6mmorexa [IOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
Cepbl
CepoBoaopoji, CTpOeHHUE, bubnuotexa [JOK
25 .
du3HYecKre U XUMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
26 ¢uznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XYUMUYECKUE peaKilui, JIexKallnue B
OCHOBE IIPOMBIIIIEHHOTO Coc0o0a
97 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaloIle cpeibl COETUHEHUSIMHU
cephl
28 Brruncienue MaccoBoii JOIH BRIXO1a bu6mmoreka [JOK
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IPOAYKTA PeaKuu

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

bu6mmoreka [IOK

29 Pemenue 3anau.

HHCHHE saad https://m.edso0.ru/00ad9ch2
OO01mas XxapakTepuCTHKA dJIEMCHTOB

30 V A-rpymisbl. A30T, paclipoCTpaHeHHE bubnnoreka [HOK
B IIpupoe, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHuak, ero ¢puznueckue u

31 XUMUYECKHE CBOWCTBA, MOTyYEHUE U bubmmorexa [JOK

» HOIYH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTiueckast pabota Ne 3 o Teme
32 «Ilomydyenre aMmmuaka, U3y4yeHue ero bubmorexa LHOK
. ya > 13y https://m.edsoo.ru/00adf180
CBOMCTBY»

33 A3oTHas KucioTa, e€ Ghusndeckue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonib30BaHMe HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

34 no0OpeHnii. XUMHUYECKOE bubmorexa [TOK
YAOOP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

35 (1)00((11))0 pHa$1 KI/ICJ'I((l))Ta (pq)ﬁsn(qe)cxne u bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

36 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu

37 VYriepon, pacipocTpaHEHUE B bub6nuorexa [IOK
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npupoe, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

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

Oxkcupel yraepoaa, ux Gpuandeckue u
XAMHUYECKHE CBOMCTBA.

bu6mmoreka [IOK

38 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHOM yriepoaa (1V)
n bu6mmoreka [IOK
39 YroMbHas KUCAOTA i €€ cOTn https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
40 "ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"
[TepBoHauaNbHBIE TOHATHS 00
41 OPraHUYEeCKHUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
42 Kpemnwuii u ero coenuuenus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
43 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
O06o0mIeHre U cucTeMaTru3aIus
44 3HaHui no Teme "Hemeransl 1 ux bubmorexa HOK
" https://m.edso0.ru/00ae0d0a
COCTMHECHUS
KonTtponbHast padora Ne3 o reme
45 «BaxHeinme HeMeTaubl U UX bubmorexa LHOK
https://m.edso0.ru/00ae0e18
COCTMHCHUS»
46 OO11ast XapaKTepUCTHKA XUMHUECKUX bubmmorexa LIOK

https://m.edso0.ru/00ae103e
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3JIEMEHTOB — METAJIJIOB.
Mertannuueckas cBA3b U
MeTaJlJINYecKas KpucTajindeckas
pemérka. @u3nvecKre CBOMCTBa
METaJIJIOB

XUMHYECKUE CBOMCTBA METAJLJIOB.

47 DIIEKTPOXUMHUUECKUI P buGnnorexa [IOK
pOXIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaNIOB
OO6mrme crocoObl MOTydeHHs
MeTaiuioB. CrutaBsl. BerauciieHus o
48 ABHEHUSAM XUMHUUYECKUX PEAKIIMIA bubnmorexa LHOK
yp P ’ https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMecH
49 [TousATHE O KOPPO3UU METAIUIOB bubmmorexa LHOK
pp https://m.edso00.ru/00ael1278
bu6mmoreka [IOK
50
[Henotrere MeTans! https://m.edsoo.ru/00ael4b2
51 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJnusg https://m.edsoo.ru/00ael4b2
59 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
53 Baxkueiime coeqUHEHUS KAJIbIIUI Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
JK&cTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
54
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
S . bu6mmorexa [IOK
55 JKEcTKOCThL BOJBI U METOMEI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubmuorexa [JOK

o Adromuii https://m.edsoo.ru/00aelc64
57 AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
TUJIPOKCHUIA ATTFOMUHMUSI. https://m.edsoo.ru/00aelc64
58 Keneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
59 OKcuibl, THAPOKCUIBI U COJIM JKeJle3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
[IpakTuueckast padora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuoreka [IOK
60 .
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
61 peareHToB /1aH B H30bITKE WIH bubnuoreka [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJM BbIXOJIa MPOAYKTa
peaxiuu
62 Pemenue 3amau.
63 O06o011eHre U cucTeMaTHu3alus
3HAHUH
Kontponbnas padota Ne4 o teme
64 «BakHeWIe MEeTaTbl U UX
COCTMHECHUS
BemecTBa 1 Matepuansl B bubnuoreka [IOK
65 .
IIOBCEIHEBHOU JKU3HHU YETI0BEKA https://m.edso0.ru/00ae3f50
66 XHUMHUUYECKOE 3arps3HEHUE bubnnorexa [JOK

OKpy>karoleu cpensl. Ponb xumuu B

https://m.edso0.ru/00ae4270
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PCHICHUH 3KOJOTHYCCKUX HpO6JICM

67

68

Htorosast koHTpoJIbHAs paboTa.

Pe3epBHOE Bpems.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270
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