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IHHOACHUMTEJBHASA 3AIINCKA

[Iporpamma 1mo XUMUHM Ha yPOBHE OCHOBHOT'O 0O0IIIETO 0Opa30BaHUsI COCTABJICHA HA OCHOBE TPeOOBAHMI K pe3yJibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesIbHOM MPOTpaMMbl OCHOBHOTO 00111ero oOpaszoBanus, npeactaBieHHbix B PI'OC 000, a
TaKkkKe Ha OCHOBe ¢eaepalbHON pabouell MporpaMMbl BOCIHMTAHHMS U C YYETOM KOHIEMIMU MpEenojaBaHus y4eOHOTro
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranu3anusax Poccuiickoit denepanumu.

[Iporpamma mo xuMuM Ja€T MPEACTaBICHHE O IEAX, OOIed cTpaTeruu OOydYeHHs, BOCIHUTAHHUS WM Pa3BUTHUS
o0yyarommxcsi CpeACTBAMM y4eOHOr0 IIpeAMETa, YCTaHABIMBACT 00s3aTEIbHOE MTPEAMETHOE COJIEpKaHUE, IPETyCMaTPUBAET
pacrnpenesieHue €ro Io KiaccaM M CTPYKTYpUpOBaHUE II0 pasfeilaM M TeMaM MPOrpaMMbl MO XUMWH, OIPEIEIISIET
KOJIMYECTBEHHBIEC U KAUECTBEHHBIEC XAPAKTEPUCTUKU COIAEPIKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIIbHOCTh U3YUCHUS XUMUU C
YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
o0yyarommxcsi, OnpeaeiasieT BO3MOXKHOCTH MpeaMeTa JJisd peanu3aiuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a Takke TPeOOBaHUI K pe3yJbTaTaM OOy4EeHHS
XMMUU Ha YPOBHE IIeJIel N3y4YeHUs MpeaMeTa 1 OCHOBHBIX BUJIOB yUe€OHO-TI03HABATEILHOM JCSITEIBHOCTH 00YyYaIOIErocs 1mo
OCBOCHHIO YUE€OHOTO COJIEPIKAHMS.

3HaHUWE XUMHHM CIYKUT OCHOBOM sl (OpPMUpPOBAHMS MHUPOBO33PEHUS OOydYalollerocsi, €ro MpeACTaBICHUM O
MaTepUaIbHOM E€UHCTBE MHpA, BAXHYIO POJb UTPalOT (popMHpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAICHUIX
SHEPTUU U 00 IBOJIONMHU BEIIECTB B MPUPOJIC, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS YE€IIOBEYECTBRA
— CBIPbEBOM, YHEPTETUICCKOM, MUIIIEBON 1 IKOJIOTHIECKON 0€30MMacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CITOCOOCTBYET peaju3allid BO3MOXHOCTEH MJii caMOpa3BUTHS U (HOPMUPOBAHUS KYJbTYPhl JUYHOCTH, €€ OO0Ieh u
(hyHKIIMOHATLHON TPAaMOTHOCTH;



BHOCUT BKJaJ B (OpMUpPOBAaHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH O0OyYaromuxcs, HABBIKOB WX
CaMOCTOSTEIILHON Y4eOHOU IesATEIBbHOCTH, DKCIIEPUMEHTAIbHBIX W HCCIIEIOBATEIBCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B MPOGHECCUOHAIIBHOM JIEITEIHbHOCTH;

3HAKOMHT CO CIEeM(UKON HAyYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO B3IVIsAa HA €AMHCTBO MPHUPOJILI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAaloOM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJarOIINXCS;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TPUPOJIC, K YETOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa3zoBaHne 00yJIarONuXCsl.

JlaHHBIE HaIpaBJICHUS B O0YUYCHHH XUMHUHU 00€CTICYMBAIOTCS CIIEM(PUKON CoJIepKaHUs YU4eOHOTO IMpeaMeTa, KOTOPBIM
SIBJISIETCS TI€IarOrMYeCKU alallTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHH Ha OMPEIeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0O0Iler0 OOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CHUCTEMBI
MEPBOHAYAILHBIX TIOHITHH XWUMHH, OCHOB HEOPTaHWYECKOW XHMHUHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTHM
OpraHUYECKON XUMHH.

CtpykTypa cojepKaHHs MPOrpaMMbl 1O XUMHUU C(OPMHUpPOBAHA HA OCHOBE CHCTEMHOrO MOJX0Ja K €€ HM3y4YCHHIO.
ConepxaHue CKIaIbIBACTCS U3 CUCTEMBI MIOHITHH 0 XUMUUECKOM 3JIEMEHTE U BEIICCTBE M CUCTEMbI MOHATUH O XUMHYECKOMN
peakmuu. O0e ATH CUCTEMBI CTPYKTYPHO OPTaHWU30BaHBI MO MPHUHIUITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHWN HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOSHHUH aTOMa M XUMHYECKOMN CBSI3H;

— IIPEACTaBICHUM 00 JICKTPOJIMTHIECCKON JUCCOITMAIIUK BEIIECTB B paCTBOPAX.

Teopernyeckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIIUPHYECKH TIOJYYCHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATEIIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMM OOBSICHEHHS] M TIPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BOBMOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3y4aeMbIX BEIIECTB.

OcBoenne mporpaMMmbl MO XHUMHUHU CIOCOOCTBYET (DOPMUPOBAHHIO TPEACTABICHUS O XUMHUYECKON COCTaBISIONICH
HAay4YHOW KapTHHBI MHpa B JIOTUKE €€ CHCTEMHON MPHUPOIBI, IIEHHOCTHOTO OTHONICHUS K HAyYHOMY 3HAHHUIO M METOJaM



no3HaHUs B Hayke. M3ydeHHe XUMHH MPOUCXOIUT C MPUBJICUCHHWEM 3HAHUN U3 paHee M3YUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «brosnorus. 5—7 knacced» n «®dusuka. 7 Knacey.

[Ipu u3yyeHUM XUMHUM MPOUCXOAUT (GOPMHUPOBAHME 3HAHMI OCHOB XMMHUYECKON HAyKH KakK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKOM NEATEIBHOCTH YEJIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYphI. 3ajada
y4e0HOT0 TpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUH, JOCTYMHBIX 000OIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUU K
HAy4YHBIM METOJAM TO3HAHUS TIPH W3YYCHWHM BEIIECTB M XUMUYECKHX pEakiuid, B (HOPMUPOBAHHH W PA3BUTHH
MO3HABATENIbHBIX YMEHUN U MX TPUMEHEHUM B Yy4eOHO-TIO3HABATENHLHON W Y4eOHO-HCCIEOBATEIbCKON JeATEIbHOCTH,
OCBOEHUU MpaBUil 0€30I1aCHOTO 0OpaIlleHUs ¢ BELIECTBAMH B IOBCEAHEBHOMN KU3HMU.

[Ipu n3yvyeHnn XMMUU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus Ba)KHOE 3HaUYE€HUE TPUOOPENH TaKUE LU, KaK:

— (QopMupoBaHME HHTEIUIEKTyalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbBHOMY IIPUHSATHIO PEIICHUH, CIOCOOHOM a1JanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CUCTEMATHYECKOE MPUOOIICHUE 00yUYaIOIMXCsl K CaMOCTOSITEIbHOW MO3HAaBaTEIbHOMN
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOITUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYarOUIMMHUCS OIbITa Pa3HOOOpa3HOW AESTEIbLHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOUYEBBIX KOMIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIIBHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATILHONW U €CTECTBEHHO-HAYYHOU IPaAaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATh U
OIICHUBATh SIBJICHUSI OKPYKAIOIIEr0 MUPA, UCIIOIb3Yys 3HAHUS U OIbIT, MOJYYEHHBIE IPU U3YUYEHUU XUMHUH, TPUMEHATh UX
IIPHU pelIeHUH TPOo0JIeM B NOBCEIHEBHOM KU3HU U TPYIOBOM AESITENbHOCTH;

— (¢opMHupoBaHHE y O0OyYaIOUXCS TYMAaHUCTUYECKUX OTHOILUECHUM, MOHUMAaHUS LHEHHOCTH XMMHYECKUX 3HAHUM IS
BBIPAOOTKHM 3KOJOTMUECKH LeJIeco00pa3HOro MoBeACHUs B OBITY M TPYJOBOW AESTEIBHOCTH B LENSIX COXPAHEHHUS CBOETO
310pOBbS U OKPY’KaIOLIEH IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJI0 M CaMOBOCHUTAHUIO HAa OCHOBE YCBOCHHS
00111e4eI0BEYECKHUX [IEHHOCTEHM, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUiIs U HAIPaBICHHOCTU JaJIbHEUIIIEr0 00yUYeHusI.



OO0m1ee 4nciio 4acoB, OTBEIEHHBIX JJI1 U3YUYEHUS] XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oopasoBaHus, coctasiser 136
yacoB: B 8 kitacce — 68 1yacoB (2 yaca B Hezelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUASA

8 KUIACC

IlepBoHaYa/bHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Posib XMMHUM B KU3HU YeJIOBEKAa. XMMHUSA B CUCTEME HayK. Tena u BemecTBa. PU3ndyecKkue CBOMCTBA
BEILIECTB. ArperaTHoe cocTostHue BemecTB. [loHsATre 0 MeToaax mo3HaHusa B XxuMuu. UucTeie BemecTBa U cmecu. CrnocoOsl
pazzieneHus: CMecen.

ATOMBI U MOJEKYJBl. XUMUYECKHE AIEMEHTHI. CHUMBOJIBI XUMHUECKUX 371€MEHTOB. [IpOCTBIE M CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumuueckass ¢opmyrna. BajaeHTHOCTP aTOMOB XUMHYECKHMX 3JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenbHass aroMHasg Macca. OTHOCUTENBbHAas MOJEKyJspHas macca. MaccoBas [J0JIsI XMMHUYECKOIO JJIEMEHTa B
COCIUHEHUU.

KomnyectBo BemectBa. Moiab. MossipHas macca. B3aMMOCBSI3b KOJIMYECTBA, MAacChl M YUCJIA CTPYKTYPHBIX €IHHHIL
BelecTBa. Pacuérel no opmynaM XUMHUYECKUX COETUHEHUMN.

Pu3NYeCKHNe U XUMUYECKUE SBIICHHUS. XUMHUYECKass peakuus U €€ NpU3HAKU. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
Xumunyeckue ypaBHenus. Kinaccupukanys XMuMHUECKUX peaklui (COeTUHEHMs, pa3IokKeHUs, 3aMeIleHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, MpaBuiiaMHu padOThl B J1a0OpaTOpUu M MpuEéMaMu OOpallleHus ¢ J1adopaTopHbIM
o00OpyOBaHUEM, H3YYEHHUE U ONucaHue (PU3UUYECKUX CBOICTB 0O0pa3llOB HEOPraHMYECKUX BEUIECTB, HAONIOJCHHE
¢u3nueckux (TUIaBIeHHE BOCKA, TasTHUE JIbJa, PACTHPAHUE caxapa B CTYIKE, KAMIEHWE U KOHJIEHCAUUs BOAbl) U XUMUYECKUX
(ropeHue cBeuH, MPOKaJIUBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SBICHUM, HAOJIIOICHUE U OTTHUCAHUE
MPU3HAKOB MPOTEKAHMsI XUMHUUECKHUX peaklni (pasiiokeHue caxapa, B3auMOJICHCTBHUE CEPHOM KHUCIOTHI ¢ XJIOPUIAOM Oapus,
paznoxkenue ruapokcuga menu (ll) mpm HarpeBanuu, B3auMojeilcTBUE xene3a ¢ pactBopoM conu meau (Il), uzydenue
CIoCO0OB pa3feleHusi CMecel: C TMOMONIbI0 MarHuTa, (QUIBTPOBAaHWE, BbIAPUBAHUE, JUCTUIUIALMS, XpomaTtorpadus,
MPOBEJCHUE OYMCTKHU MOBAapPEHHOM coyM, HAOJIOJCHHE W ONMCAHUE PEe3yJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIETO
3aKOH COXPAHEHMS MacChl, CO3JaHUE MOJIEIEH MOJIEKYJI (IIaPOCTEPKHEBBIX ).



BaxHeiiue npeacTaBuTe I HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT M mpoctoe BemiecTBo. Haxoxkaenwe Kuciopoja B
npupojae, (Qu3nUecKrue M XUMHUYecKue cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue xucimopoma. CrocoOsl
MOJIy4eHHsI KHCIIOpOoJa B J1a0OpaTopuu M MpoMmblluieHHOCTH. KpyroBopoT kuciopona B npupoze. O30H — aioTpomHas
Moau(UKaIHsI KUCIOPO/a.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluud, TEPMOXUMHUYECKHE YpPaBHEHHUSA, 3K30- M HSHAOTEPMHUECKHUE PEAKIIHH.
TomnuBo: yronb 1 MeTaH. 3arpsis3HeHHE BO3AyXa, YCHUIIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — snemeHT u npoctoe BeniecTBo. HaxoxkeHue Bogopoaa B mpupoae, Gu3nyeckue 1 XMMHUYECKHEe CBONCTBA,
IpUMEHEHHe, cnocoObl nonydyenust. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopel. HachllieHHbIE M HEHACBHIMIEHHBIE PACTBOPHI.
PactBOopuMOCTh BemecTB B Bojae. MaccoBasi 1011 BEIIECTBA B pacTBope. XUMHUYECKHE CBOMCTBAa BoAbl. OcHOBaHus. Poib
PacTBOPOB B IPUPOJE U B )KU3HHU YeloBeKa. KpyroBopoT BoJbl B IpUpoOAE. 3arpsi3HeHne MPUPOAHBIX BOA. OXpaHa U OYHCTKA
IIPUPOIHBIX BOJI.

Knaccudukanusa nHeoprannyeckux coenuHeHuil. Oxcunabl. Knaccudukamus oKcHaoOB: cosieoOpa3yrolue (OCHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) U HecoseoOpasyromue. Homenknarypa okcuioB. @usndeckue U XMMUYECKUE CBOMCTBA OKCHUJIOB.
[TosmyyeHnne OkcUIOB.

OcnoBanusa. Krnaccudukarusi ocHOBaHWW: IWMIENTOYM W HEPACTBOPUMBbIE OCHOBaHHSA. HoMmeHKlaTypa OCHOBaHHIA.
Pu3nUeCKne U XUMUUECKHE CBOMCTBAa OCHOBaHMM. [loydyeHne ocCHOBaHHUM.

Kucnorel. Knaccudukanusa kucinor. Homenkinarypa kucioT. Pu3nUecKue U XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue kucior.

Conu. HoMenknatypa cosneil. @u3ndeckrue U XuMHueckue cBoiicta coseil. [lomyuenue coneil.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumMenn.

KaueCTBEHHOE ONpEJIETICHUE COJAECPkKAHUSI KUCIOPOJa B BO3AyXeE, MOJydYeHUe, COOMpaHnue, paclio3HaBaHUE U U3yUYEHUE
CBOMCTB KHUCJIOpOJa, HAOJIIO/IEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBUSI BO3HMKHOBEHUS U MPEKpaICHUS



ropenus (Mmokapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB M OMTMCAaHUE UX CBOMCTB, MOJIy4eHHEe, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB BOJOpoja (ropeHue), B3aumojaeiicTBue Boaopoaa ¢ okcuaom meau (ll) (BO3MOXKHO HMCHOJIB30BaHHE
BUJIEOMATEpUATIOB), HaOIO/IeHHEe 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIEIOBAaHHE OCOOCHHOCTEW PacTBOPEHMUS
BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHONW MAacCOBOM [IOJIEM pacTBOPEHHOTO
BEILIECTBA, B3aMMOJICCTBUE BOJABI C METa/UlaMH (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHHE BHICOMATEPHUANIOB),
uccle0BaHre 00pa3lioB HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX KIacCOB, HAOIIOCHHE M3MEHEHHUSI OKPACKH WHIMKATOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeicTBus okcuaa meau (ll) ¢ pacTBopoMm cepHON KHCIOTHI, KUCIOT C
METAJJIaMH, PEAaKIUi HEWTpaau3aluu, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHHU, BBITECHEHHWE OJHOTO METAJlJIa APYTUM W3
pacTBOpA COJM, PEUICHUE 3KCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHelme Kiacchl HEOPraHUYECKUX COCIUHEHUI.

Hepuoauyeckuin 3akoH u Ilepuoaumyeckasi cucrema xumuuyeckux djiemeHroB /. U. MenneneeBa. CrpoeHue
aToMOB. XUMHU4YecKas cBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUu

[lepBble MOMBITKN KJIACCU(DHUKAIIMKA XUMUYECKUX dJeMEHTOB. [IoHSATHE O Ipymmax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U
IIEJIOYHO3EMENbHBIE METAJJIbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHIBI U
TUAPOKCHUIBI.

[lepnonmueckuit 3akoH. [lepnoanueckas cucrema xumuueckux sieMeHToB Jl. 1. MenneneeBa. KopoTkonepuoanas u
muHHOTIeproaHas (Gopmbl [lepuoanueckoit cucrembl xumuueckux siaeMeHToB JI. M. MenneneeBa. [lepuoasl u rpymnmbi.
PU3AYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIIBI JIEMEHTA.

Crtpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBHIX
20 xummueckux 3emMeHToB [lepuoanueckont cucremsl . . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA IO €ro
nonoxennto B [lepunoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJryca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMUYECKUX CBOWCTB
10 TPYyIIaM U MEPHOJIaM.

3nauenue Ilepuoanueckoro 3akoHa W IleproaMYEecKO CUCTEMBI XMMHUYECKHX 3JIEMEHTOB JUIS Pa3BUTHS HAyKd U
npaktuku. [{. 1. MenzaeneeB — yu4€HbIN U TPaKIaHUH.

Xumnueckass cBsizb. KoBasieHTHas (TOJsipHass M HEMOJSIPHAsl) CBsI3b. OJIEKTPOOTPULATENBHOCTh XHUMHUYECKUX
aneMeHTOB. IOHHas CBs3b.



Crenenb oxucieHus. OKHUCIUTEIHHO-BOCCTAHOBUTENIbHBIE peakiuu. Ilporecchl OKUCIEHUS W BOCCTAHOBJICHUS.
OxucIUTENn 1 BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenn.

u3ydeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCUIA IIMHKA C PACTBOPAMU KHUCIOT U
1IeJI04eid, MPOBEACHUE OMBITOB, WJUTIOCTPUPYIOIIUX MNPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuil (ropeHwue,
peaKIuu pa3oKeHus, COCTUHEHUS ).

Mesxcnpeomemmnbnie ceasu

Peanu3zanuss MeXNpeIMETHBIX CBS3€M MPU M3YUYEHHH XMMHH B 8 KJIAacCE€ OCYIIECTBISIETCS Y€pe3 HUCMOJb30BAHHUE Kak
OoOIUX €CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK M TOHSATUN, SBISIOMIUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbId (haKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIN3, CUHTE3, KilaccuuKaiusl,
MIEPUOIMYHOCTD, HAOIIOJIEHUE, DKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, MOJICIIb, SIBIICHHUE.

@®usuka: MaTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TONbI, PaJIUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYECKUI 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, T'a3, (PU3MUYECKHE BEIUYUHBI, CTUHUIIBI
MU3MEPEHNUS, KOCMOC, IUIAHETHI, 3BE3/bI, COJHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpasbl, TOpPHbIE TOPOJBI, TMOJE3HBIE HCKOIMAEeMbIe, TOILIMBO, BOJIHBIC
pecypchl.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[Tepunonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemMeHtoB . M. MenneneeBa. CTpoeHue aToMoOB.
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KU, KalbLIUS U UX COCTUHEHUI
B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B [leproanieckoil CUCTeEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMHUYECKOUW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H.



Knaccudukanus v HOMEHKJIATypa HEOPraHUYECKHX BEIIECTB. XMUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKUX COCAUHEHNUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudpukanus XMMHUECKUX PEAKIMM M0 pa3MYHbIM IpHU3HaKaM (MO YHCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEIIECTB, M0 TEIUIOBOMY 3(PQEKTy, MO W3MEHEHUIO CTENEHEW OKUCIEHMS] XMMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U S3HTOTEPMHUUECKHE PEAKIIMN, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTne o ckopocTu xumMudeckon peaknuu. IloHsTre 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKHX PEaKIMSX.
IIoHATHE O TOMOTEHHBIX U IeTePOreHHbIX peakumsax. [lonarue o karanuse. [loraTne 0 XxuMudueckoM paBHoBecHH. DaKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XUMUYECKON PEAKLIMU U I0JIOKEHNE XUMUUECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW pPEaKIIMH.
CocraBneHue ypaBHEHH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI C UCIIOIb30BaHUEM METOA SJIEKTPOHHOTO OajaHca.

Teopust BAEKTPONUTHYECKONW NHCCOLMALMU. OJEKTPOJMUTBI M HEINEKTPONUThl. KaThoHBI, aHMOHBL. MexaHu3Mm
JAUCCOLMAIMN BEUIECTB C pa3jIMYHBIMU BUAAMHM XuUMUYeckoi cBsizu. CreneHp naucconuanuu. CuiibHble U ciaOble
DIIEKTPOJIUTHI.

Peakuuu moHHOTO OOMEHa. YCIOBHS MPOTEKAHUs PEaKIMid HOHHOTO OOMEHa, IMOJHbIE U COKpAIIEHHbIE HOHHbBIE
ypaBHeHUSs peakiuid. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEM B CBETE MPEACTABICHUN 00 3JIEKTPOTUTHYECKON AUCCOIUAIIUU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONM3E CONEl.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE C MOJENISIMHU KPUCTAINTIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB — METAJIIOB U HEMETaJJIoB (rpadura
M ajiMasza), CJIOXHBIX BEHIECTB (XJIOPUAA HATpPHsI), MCCIEIOBAHHUE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW pPEAKIUU OT
BO3JICUCTBHS PA3IMYHbIX (DaKTOPOB, UCCIEIOBAHHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOIECCA TUCCOLMALINU
KHUCIIOT, LIeJoYell U coJjied (BO3MOXXHO HCIOJIb30BaHUE BHJIEO MaTEpHUaliOB), MPOBEACHHE OMBITOB, WLIIOCTPUPYIOIINUX
NpU3HAKW MPOTEKaHUsl peakiuil MOHHOTO oOMeHa (0Opa3oBaHME OcCajllKa, BbIACIEHUE Ta3a, 0Opa3oBaHUE BOJbI), ONBITOB,
WJUTFOCTPUPYIOIIMX HPUMEPBI OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMN (TOPEHHE, PEAKIMU Pa3I0KEHUs, COCAUHEHU),
pacro3HaBaHWE HEOPTraHWYECKUX BEUIECTB C MOMOLIBIO KaYECTBEHHBIX PEAaKUMW HAa WMOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX
3aaad.

Hemeranabl 1 X cOeIMHEHHUS



OO6mas xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIe cTeneHn okucieHus. CTpoeHue u
(U3UYECKHEe CBOWCTBA TMPOCTHIX BEMIECTB — TaJOreHOB. XHMMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3auMOICHCTBHE C
MeTa/llaMHi, HeMeTallaMu, Iesodamu). XuopoBojopoi. ConsiHasg KHUCIOTa, XHUMHYECKHE CBOMCTBA, IMOJIy4YEHHUE,
npuMeHeHue. JlelicTBue XJopa M XJOpPOBOAOpPOAAa HAa OpPraHW3M 4YesoBeKa. BakHeWllne XJOpUIbl U UX HAXOXKJICHHE B
IPUPOJE.

O6mras xapakTepuctuka 31emMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHS.
Crtpoenue u (Qu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U Cephbl. AJUIOTPOMHBIE MOAU(GUKALNUN KUCIOPOJA H
cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOOPO, CTPOEHUE, PU3NYECKUE U XMMHYECKHEe cBOMcTBa. OKCHABI CEpbl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, GU3NYECKUE U XMMHUYECKHE CBOICTBa (00IIME KaK MPEeACTaBUTENS
KJIacca KUCIIOT U cienudpuyeckre). XuMUYECKUEe PEakliu, JeKallie B OCHOBE IPOMBIIIIEHHOTO ClIOCO0a MOJIy4eHHs] CEpHOI
KUCIIOTHL. [Ipumenenue cepHoit kucnoTsl. CoNM CEpHOM KHUCIIOTHI, KAUECTBEHHAs] peaklus Ha cynb(aT-uoH. Haxoxnenue
cepbl U €€ COeAMHEHUN B MpUpOJe. XUMUYECKOE 3arpsi3HEHHE OKPY’KAIOLIEH cpeabl COSAMHEHUSMU CEepbl (KUCIOTHBIE
JOXAU, 3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILIEHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpyribl. OcOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTEIIEHNU OKHCIICHUSI.
A30T, pacnpocTpaHeHue B mpupoje, hu3ndeckue U XUMUYecKue cBoicTBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U mpuMeHeHre. Conu aMMOHUS, X PU3HUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHre. KadecTBeHHasi peakuusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MoJyuyeHue, (PU3nYecKue U XUMHUYECKHEe
CBOMCTBa (00IIME KaK MPEICTABUTENS Kiacca KUCIOT u cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KaueCcTBe MHUHEpaIbHBIX yHO0OpeHui. XHUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIeW Cpelbl COCAUHEHUSIMU a30Ta (KUCIIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBbI M BOAOEMOB). Docdop, amtoTponHbie Moaudukauuu (ochopa, dusmyeckue u
xumudeckue cporictBa. Oxcupn dochopa (V) u dochopnas kucinora, pu3nueckrue U XUMUUYECKHUE CBOWCTBA, MOJIY4YEHUE.
Ucnonp3oBanne hochaTtoB B KaueCTBE MUHEPATBLHBIX YA00PCHHIA.

O6mras xapakrepuctuka 31aemMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTETICHU OKUCIICHHS.
VYriepoa, alnoTponHbie MOAU(DHUKALIMK, PACIPOCTPAHEHUE B MPUPOJE, (DU3NUECKHEe U XMMHUYECKUE CBOWCTBA. AJCOpOIMs.
Kpyrosopot yrnepona B mpupone. OKcuasl yriieponaa, ux (QpuU3Myeckrue U XUMUYECKHUE CBOMCTBA, JNEHCTBHUE HA JKUBBIC
OpraHU3Mbl, TMOJYyYEeHUE U TPUMEHEHHE. DKOJOTHYECKHe MpOoOIeMbl, CBsi3aHHBIE ¢ OKcuaoMm yriaepona (lV), rumotesa



TJI00QJIPHOTO TIOTETUICHUS KJIMMAaTa, TApHUKOBBIN d(PdekT. YronpHas KUCI0Ta U €€ CconM, UX (PU3NYECKUe U XUMHYCCKHE
CBOMCTBA, MOJIydeHUE U npumeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-uoHbL. Mcronb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHavasibHbIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSX yriepoia (MeTaH, 3TaH, STUJIEH,
alleTUJIeH, 3TaHOJ, TIULEPHH, YKCycHas kuciota). [IpupoaHbpie HCTOUHUKH YTIIEBOAOPOIOB (Yrojb, IPUPOIHBIN ra3, He(Th),
NPOAYKTHI UX TepepaboTku (OEH3UH), UX POJIb B OBITY U MpOMBbIIIeHHOCTU. [IoHsATHE 0 OMONIOrMYECKH BayKHBIX BEIIECTBAX:
XKuUpax, OenKax, yriieBoJax — U UX POJU B KU3HHU YeJOBEeKa. MarepuanbHOE €AMHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHU.

Kpemuuii, ero gusnueckue 1 XMMUYECKUE CBOMCTBA, MOJIy4eHHUE U NpUMeHeHHe. COeMHEHHs] KPEMHUS B MPUPOJIE.
O6mue mnpencrasienuss 00 oxkcune kpemuus (IV) m kpemuueBoit kuciore. CUIMKaThl, UX MCHOJb30BaHHE B OBITY, B
MPOMBIIUICHHOCTU. BakHeille cTpouTenbHble MaTepUalbl: KepaMuKa, CTEKII0, [IEMEHT, OETOH, kene300eToH. [IpobiieMbl
0€3011acCHOT0 UCII0Ib30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3l0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, POBEIECHUE KAUE€CTBEHHBIX peaklUi Ha
XJIOPUI-UOHBI U HAONIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpa)karolue (U3MYECKUEe U XUMHUYECKHE CBOWMCTBA
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCIOJB30BAaHHE BHJIEOMATEpPHAOB), O3HAKOMJIEHHE C 0OpaslamMu XJOPHUIOB
(ranoreHuz1oB), O3HaAKOMJIEHHE C oOpa3uamMu cepbl U €€ COeAMHEHUSMU (BO3MOYKHO HCIOJB30BAaHUE BHJIEOMATEpPUANIOB),
Ha0JIt0/IeHue mpolecca o0yriuBaHUs caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI, U3yUYEeHUE XUMUYECKUX
CBOMCTB pa30aBJICHHOIN CEpHOMN KUCIOThI, MPOBEACHUE KAYECTBEHHOW peakiiuu Ha cysibpaT-uoH U HAOMI0IeHUE MpU3HaKa eé
MPOTEKAaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBaAMHU a3oTa, gocdopa U UX COSTUHEHHMN (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a3o0THBIX U (ochopHbIX yaoOpeHui, noaydeHue, coOupaHue, paclio3HaBaHUE W U3YyUYECHHE
CBOMCTB amMMHaKa, MpPOBEIACHHE KAYECTBEHHBIX peakUWid Ha HMOH aMMOHHUA U (oc]aT-uOH U H3yUYEHHE TMPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHCTBAE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI € MEAbI0 (BO3MOXXHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), M3yYEHHE MOJENEed KPUCTAUIMYECKMX PEMETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MpOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTHUBOTa3a, IOJIYYEHUE,
coOupaHue, paclio3HaBaHUE W M3yUYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHWE KAUeCTBEHHBIX PEaKIMi Ha KapOOHAT U



CUJIMKAT-UOHBl U HM3YyYCHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKIMEH CUIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHre SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaJTbl M UX COCTUHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OO61ast XxapakTepuCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX MOJI0KeHus B [lepuoandeckoil cucreme
xumudeckux snemeHtoB J[. M. MenneneeBa u cTpoeHuss aroMoB. CTpoeHuE MeETauioB. MeTaluMyeckas CBs3b H
MEeTAJNTNYeCKasi KPUCTAIUTMYECKAS PEIIETKA. DIEKTPOXUMHUUECKUN Pl HANIPSKEHU MeTaiuioB. PU3NYECKUE U XUMHUUECKUE
cBoiicTBa MeTauioB. O0mMe crnocoObl MOTyYeHUsT MeTaJuIoB. [loHATHE O KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI
ux oT Kopposuu. CruiaBbl (CTallb, YyTyH, TIOPATIOMUHHMN, OPOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[{enouynbie MeTaibl: nosioxkeHue B [lepuoguueckoi cuctemMe xumuueckux sinemeHtoB J[. M. Menpaeneesa, ctpoeHue
X aTOMOB, HaxoXJeHue B mpupoje. dusznueckue U XUMUUYECKUE CBOICTBA (Ha mpumepe HaTpust U Kanus). OKCuabl U
TUAPOKCUIBI HATpUs U Kalud. [I[puMeHeHre MeI0UHbIX METAIJIOB U X COCTUHECHUIA.

[I{enouyHO3EMENbHBIE METAJIBI MATHUIM U KaJIbLIMI: 1TOJI0KEeHUE B [lepnonnueckoi cucteMe XuMHYECKUX 31€MEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HaXOXJI€HUE B npupojae. Ouznueckue U XMMHUYECKHUE CBOMCTBA MAarHUsl U KaJlbIUs.
Baxneiiie coenuHeHNs Kaabius (OKCUI, TUAPOKCH], coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTPaHEHUS.

AnroMuHui: nosnioxkeHue B llepuoanueckor cucreme xumuueckux snemeHtoB . M. MenpaeneeBa, cTpoeHue aroma,
HaxoXJeHue B npupoje. Ou3ndyeckrue U XMMHUUYECKUE CBOMCTBA almoMuHUsI. AM(OTEepHbIE CBOMCTBA OKCUIA U THUIAPOKCHIA
ATIOMHUHUSL.

Kenezo: momoxenue B llepuommueckor cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa, crpoeHue aroma,
HaxoXJeHue B npupojae. Gu3ndeckue 1 XUMUYECKUE CBOMCTBA kele3a. OKCUbl, THAPOKCUALI U cou xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKCnHepuMeHm:

O3HAaKOMJICHHE C 00pa3llaMu METAJJIOB W CIUJIABOB, MX (M3MUYECKUMHU CBOMCTBAMH, M3yUYCHUE PE3YJIbTATOB KOPPO3UU
METaJuIoB (BO3MOKHO HCIOJBb30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJIbLUS W HATPHUS C
BOJIOM (BO3MOXHO MCIOJIb30BAHUE BHUJICOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, MpoOliecca TOPEHUS JKejie3a B
KUCIopoAe (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHATIOB), MPU3HAKOB MPOTEKAHMUsS KAYECTBEHHBIX PEaKIUi Ha HOHBIL:
MarHus, Kaimblius, amoMmuHus, muHka, xene3a (II) um xenesa (Il1), megu (I1), mabmiomenne WM ommcaHue MPOIIECCOB



OKpalllUBaHMs IJJAMEHU MOHAMHU HATpUsA, KalMs W KalblUs (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB), UCCIEAOBAHUE
aM(pOTEepHBIX CBOMCTB THUAPOKCHAA AIOMUHHUS W THIPOKCHIA IUHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe
«BaxxHelme MeTaJlyIbl U UX COSUHEHUS.

XUMHA 4 OKPYKAKILafA cpeaa

BemectBa 1 Marepuansl B NMOBCEJHEBHOM >KM3HM 4YeslOBeKa. be3omacHoe HCIONb30BaHWE BEIIECTB M XMMHYECKUX
peaxiuii B ObITy. [lepBas momoIs Npyu XUMUYECKUX 0KOTaxX U OTPaBJICHUAX.

XHUMHUUYECKOE 3arpsA3HEHUE OKpY’Karolleld cpeabl (mpenenbHas TomycThMas KOHUEeHTpauus Beuiects, aaiee — [1JIK).
Posb xuMuM B pelIeHnH SKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepuUMeHm:

n3yyeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, OJIUMEPHBIE MAaTEPUATIBI).

Mesxcnpeomemmnuwie ceasu

Peanu3anus MEXIpEeAMETHBIX CBA3EH NPU U3yHYEHHHM XUMHUU B 9 Kilacce OCYIIECTBIIIETCS YEPE3 MCIOJIb30BAaHUE Kak
OoOIlIMX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK M TMOHSATUN, SBISIOMIUXCA CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIN (DaKkT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, KilacCU(pUKaLMs,
MEePUOJIMYHOCTb, HAOJIOJEHUE, JKCIEPUMEHT, MOJECIUPOBAHHE, H3MEPEHHE, MOJENb, SIBICHUE, MAPHUKOBBIA 3(DPEKT,
TEXHOJIOT UL, MaTEPHAIIBI.

®duznuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, HW30TONbI, PaJAHMOAKTUBHOCTb, MOJEKYJa,
ANEKTPUYECKUH 3apsii, TPOBOJHUKH, TOJIYIPOBOJHUKH, AUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBA, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIIMYECKAS PEIIETKA, CIUIABbI, (PU3NUECKHE BETUUHHBI, €TUHULIBI
M3MEpPEHHUsI, KOCMHUECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: d¢otocunte3, apixanue, Owocdepa, dSKocUCTeMa, MHUHEPATbHBIE YyAOOPEHMs, MUKPOIIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATENIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOIbI, IMOJE3HBIE MCKOMAEMble, TOIUIMBO, BOJHBIC

pECypCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 11O XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIEro 0Opa30BaHHs AOCTHTAIOTCS B XO0J¢ OOydeHUS
XMMHAH B €IUHCTBE Y4YCOHOM M BOCIUTATEIBHOH JEATCIHHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMUA POCCHHCKUMHU
COLMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMHA B OOIIECTBE MPABUIAMU U HOPMaMH MOBEICHUS
U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COLIMATIM3AIMH 00yYaFOIIUXCSL.

JIMYHOCTHBIC PpE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCSA CHCTEMOW IO3MTHBHBIX
IICHHOCTHBIX OPUCHTAIIUI K PACIIMPCHHE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPHYECKOMY W HAyYHOMY HACICIUIO, TIOHUMAaHHUS
3HAYCHUS XUMHUYCCKOW HAyKH B YKHU3HU COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BJIAJCTh TOCTOBEPHOW HH(MOpMAIHEH O
NEPEOBBIX JOCTHKEHUSAX M OTKPBITHSIX MHPOBOM M OTCUYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSI:

NPEACTaBICHUS O COLMAIBHBIX HOPMAaX M MpaBHJaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHOMCCIIEI0BATEIbCKOM, TBOPUYECKONM W APYruX BHAAX AESITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpA3HOM COBMECTHOM IEATEILHOCTH IPU BBIMOJHEHUH YIEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUN
XMMHAYECKMX OSKCIIEPMMEHTOB, CO3JAHHHM YUYEOHBIX IPOEKTOB, CTPEMJICHHMS K B3aMMOIIOHHMAHHIO M B3aMMOIIOMOIIU B
npoIiecce 3TOM yueOHOM AeITeIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBECHHE M MOCTYNKH CBOMX TOBAPHIIEH C MO3HMIINU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIICACTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE M XUMUYECKON PEaKIMK, COOTBETCTBYIONIUE COBPEMEHHOMY YPOBHIO
pasBUTHs HAYKM W COCTABIIAIONIME OCHOBY IS TOHHUMAHHSA CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MPEACTaBICHHS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AMMOCBS3AX YEIOBEKa C MPUPOTHOMN CPEIoi, O pOIM XUMHH B TTIO3HAHUH
ATHUX 3aKOHOMEPHOCTEW;

TO03HAaBaTEIIbHBIC MOTHBBI, HANPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU MO0 XUMHUH, HEOOXOTUMBIC I OOBSICHCHHS
HaOJI0JaeMBIX TPOILIECCOB U SIBJICHHMN, MMO3HABATEIbHOW, MH()DOPMAIMOHHOW M YHTATEIBCKOH KyJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSTEIBLHOW pPaOOTBI C YYEOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH, JOCTYHHBIMH TEXHHUYECKHUMH
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTH;

MHTEpeC K 00YUCHHIO U MMO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAMOOOPA30BaHUIO, TPOEKTHOU U
HCCIIEIOBATEIILCKOM IEITeTbHOCTH, K 0CO3HAHHOMY BHIOOpPY HAIPABICHHOCTH M YPOBHS O0YYCHHUS B JAIBHEUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pOBBIO, YCTAHOBKH Ha 3JJ0POBBIN 00pa3 KU3HH,
OCO3HAHHWE TIOCICACTBUH W HENPHUATHE BPEAHBIX MPUBBIYCK (YIMOTPEOJECHUS aNKOTOJS, HAPKOTUKOB, KypEHUs),
HEO0OXOJAMMOCTU COOJIIOICHUS MPABHII OE30MAaCHOCTH MPU OOpalEHUH C XMMHUYECKUMHU BEIIECTBAMHU B OBITY M peaabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

WHTEpPEC K MPAKTHYECKOMY HW3YUYCHHUIO Tpodeccwii m Tpylda pa3IMdHOTO poja, YBAXKEHHWE K TPYAy U pPe3ysibTaTaMm
TPYIOBOM ACATENHHOCTH, B TOM YHCJIE HAa OCHOBE NMPHMEHEHHUS TMPEAMETHBIX 3HAHWH 1O XWMHH, OCO3HAHHBIA BBIOOD
WHAVBUIYATBHON TPACKTOPHH TPOJOJDKEHUS 00pa3oBaHUs C YYETOM JIMUHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpohecCUOHANBHOM AESITENIbHOCTH W PAa3BUTHS HEOOXOJMMBIX
YMEHUM, TOTOBHOCTh aJIAITUPOBATHLCS B MPOPECCUOHAIBHON Cpelie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTHYECKH 1eJIeCO00pa3HOEe OTHOIICHUE K MPUPOJIe KaK MCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS,
MOHUMAaHUE [IEHHOCTH 3I0POBOTO M Oe30macHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PH3UYECKOMY
U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS MPaBUII O€30MacCHOTO TIOBEICHHSI TIPU padOTEe C BEIIECTBAMH,
a TaK)Ke B CUTYAIMAX, yTPOXKAIOIIMX 3I0POBBIO U )KM3HU JTFOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHHMSI, TIOJTydaeMble TIPU U3YUCHUHM XUMHH, JIJIs PEIICHHS 3a71a4, CBA3aHHBIX C OKPY KaroIIeh
MIPUPOJTHON CpeoH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKOHN KYJIBTYpPbI, OCO3HAHWMSI TII00AIBHOTO XapaKTepa dKOJIOTHUISCKUX



poO0JIEM U IMyTEH WX PEIICHHS OCPEICTBOM METOJOB XUMHUH, IKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCSA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAUMMBbIE U1 (HOPMHUPOBAHMSI MUPOBO33PEHHUS OOLICHAYUYHbIE
MOHSTHS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTe3a, (aKT, CUCTEMA, IPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YyUEOHBIX MpeaMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOpPMHUPOBATH
Mpe/CTaBICHUEe O IIEJIOCTHOM HAyyHOW KapTUHE MHUpPA, W YyHHBEpcajbHbIe YyueOHbIE JeicTBHs (IIO3HABaTEIbHBIC,
KOMMYHHMKATUBHbIE, DETYJISATUBHBIE), KOTOpble oOOecrneyuBaloT (OPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHMIO M OCYLIECTBICHUIO YUEOHOU NESATEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jjornueckue 1eicTBUA:

YMEHHs HCIOJIBb30BaTh IPUEMBI JIOTUYECKOTO MBIIIJICHUS NPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICI XUMHUYECKHUX
HNOHATUN (BBLACNATh HUX XapaKTepHbIE NPU3HAKM, YCTAaHABIMBATHh B3aMMOCBS3b C JAPYTUMHU TOHSATHSIMH), HCIOJIb30BAaTh
HNOHATUSL JJI1 OOBSCHEHUS OTHEIbHBIX (PAKTOB W SIBJICHUH, BBIOMpAaThb OCHOBAHHUS U KpPUTEpUU Uil KiIacCU(PUKAIUU
XUMUYECKUX BEUIECTB M XHUMHUYECKUX pEaKIUi, YCTaHaBIMBAaThb MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIYy OObEKTaMu
W3YYEHUsl, CTPOUTH JIOTUUYECKUE PACCYKACHUS (MHAYKTUBHBIC, J€AYKTUBHBIE, [10 aHAJIIOTMH ), IE1aTh BbIBOJbI U 3aKIIOUEHUS;

yMEHHE NPUMEHATh B MpoIlecce MO3HaHMs MOHATHS (IpeIMETHbIE U METalnpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE)
MOJIETI, UCHOJb3yEMble B XHUMHUH, MPEOOpPa3OBHIBATh WIMPOKO MPUMEHSIEMbIE B XMMHUHU MOJENIbHbIE MpPEJICTaBICHUS —
XUMHUYECKUI 3HaK (CMMBOJI 3JIEMEHTA), XUMUYecKas (popmyJia U ypaBHEHUE XUMHUYECKOW peakluuu — MNPy PelIeHu:d yueOHo-
ITO3HABATEIIbHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEICTABICHUIN BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU
M3Y4YaeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB U XUMHUYECKUX PEAKIMd, BBISIBIATH OOIKME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U U POTUBOPEYMS B U3y4aEMBbIX IPOLIECCAX U ABICHUSX.

ba3oBble uccienoBaregbcKue 1eHCTBUA:

YMEHHE HMCMOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, & TAKKE B KAUECTBE OCHOBBI IS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKIICHUM;



MpUOOpETEHUE OMbITa MO TUIAHWPOBAHUIO, OPTraHU3AlUKd M TMPOBEACHHUIO YUYEHUYECKHX 3SKCIEPUMEHTOB, YMEHHE
HAOJII0/IaTh 32 XOJOM IPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €r0 pe3yibTar, (OpMyIUpOBaTh 0OOOIIECHUS U BBIBOJIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIIEJOBAHMSI, COCTABIIATh OTUET O IPOJAEIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh M MHTEPHPETUPOBATH WHGOPMAIIMIO Pa3IHYHBIX BUIOB M (OPM MPEICTABICHUS,
MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COACpKaHUs, CIIPaBOYHbIE MOCOOus,
pecypcsl HTepHeTa), KpUTHYECKH OIIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NMPUMEHSATh Pa3IN4HbIE METOJIbI U 3alpPOCHI NIPHU MOUCKE U 0TOOpEe MH(POPMALIMU U COOTBETCTBYIOLUX JAHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YUYEOHBIX M MTO3HABATENbHBIX 3aJ[a4 ONpeleIEHHOIO TUIa, TPUOOPETEHNE ONbITa B 00JIACTH
UCIIOJIb30BaHUSI HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJAJEHUE KYyJIbTYpOHl AKTHMBHOTO MCIOJIb30BaHUS
pPa3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy MpeAcTaBieHUs HHGOpMAUU U
WUTIOCTPUPOBATh pPEIIAEMble 33Jaud  HECIOXKHBIMU CXEMaMM, JuarpaMMamu, JApyruMu Qopmamu rpadukd U HX
KOMOMHAIIUSIMU;

YMEHHME UCIOJIb30BaTh U aHAJIM3UPOBATh B IpOLECCe yUeOHOW M HCCIEN0BATENbCKON JEATEIbHOCTH MH(OPMAIUIO O
BJIMSIHUU MTPOMBILIIEHHOCTH, CEIBCKOT0 X035 MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILIEH TPUPOIHOU CPEbI.

KoMMyHuKaTHBHBIC YHHMBeEpPCaJlbHbIC y4eOHbIE JeHCTBUSA:

yMEHUS 3aJ1aBaTh BOMPOCHI (B X0/€ auajora u (Wind) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMoil TeMbl, (hOpMyITUPOBAThH
CBOM IPEIJIOKEHUSI OTHOCUTENBLHO BBITIOJHEHUS MPEI0KEHHOM 3a1a4u;

YMEHHS TPEACTABIATh MOMyYeHHBIC PE3yabTaThl MO3HABATEILHON MEATEIHHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX;
JenaTh MNPE3EHTALUIO0 PEe3yJbTAaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1adopaTopHOro OmbITa, J1abopaTopHOM
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHHUSI y4eOHOrOo COTpPYIHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM II03HABATEIbHOW M HCCIEI0BATEIbCKON
JESITEIbHOCTU TNPU PEIICHWH BO3HUKAIOMIMUX MpoOJieM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB U COIJIACOBAHUS MO3UIIHI
(oOcyxieHrs, o0OMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX NEUCTBUI, ONpPEEICHIE KPUTEPUEB TIO
OLICHKE KaueCTBA BBIIIOJIHEHHOU PabOThI U IpyTHe).

PerysiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe AelicTBUS:



YMEHHE CaMOCTOSITENIbHO OMNPEACATh LENH ACITeIbHOCTH, TUIAHUPOBAaTh, OCYIIECTBISATh, KOHTPOJIUPOBATH U TPHU
HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BEIOMpaTh Hambosee 3(PGEeKTUBHBIE CIIOCOOBI PEHICHUS YYEOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSATEIBHO COCTABISATH MM KOPPEKTUPOBATh IPEIJIOKEHHBIM aNrOpUTM ACHCTBUU IpH
BBINOJIHEHUH 33JJaHUN C Y4ETOM TMOJYYEeHHUs HOBBIX 3HAHMI 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUIX, OLECHUBATDH
COOTBETCTBHE TOJyUYEHHOTO pe3yJbTaTa 3asBICHHOM II€JIM, YMEHHE UCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npejjiaraéMbie B yCIOBUH 3aJaHUM.
MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB IO OCBOCHHUIO 00SA3aTENBHOTO COJEP)KAHUS, YCTAHOBJIEHHOTO JaHHOMN
denepanbHOi paboueld NMPOrpaMMOM, BBIIEISAIOT: OCBOECHHBIE OOYYAIOUIMMMCS HAay4YHbIE 3HAHUSA, YMEHHMsS M CIIOCOOBI
ACUCTBUM, criennduyecKkre Uik MPeaMETHON 00JacTH «XUMHUS», BUABI JEATEIBHOCTH MO MOTYYCHHIO HOBOTO 3HAHUS, €TO
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIHAX.
K kxoniy oOydeHus B 8 Kkiiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTb COPMUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJa, XUMUUECKUNA 3JIEMEHT, IPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, CMeCh (OTHOPOIHAS U HEOAHOPOIHAS ), BAIECHTHOCTh, OTHOCUTENbHAS aTOMHASI M MOJIEKYJIIpHAst
Macca, KOJHYECTBO BEIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas JIOJII XMMHYECKOTO JJIEMEHTa B COCIUHCHHH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, dJIEKTPOOTPULATENILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKast
peakuusi, KjlacCU(PUKAIUSA peaklMii: peakluu COCIUHEHMs], PEaKlUU Pa3JIoKEHUs, PeaKIMHU 3aMeIleHus, peakiuu
o0OMEeHa, 3K30- U 3HIOTEPMHUUYECKUE PEaKUUHU, TEIIOBOU 3(PPEeKT peakuuu, siApo aToMa, dJIEKTPOHHBIA CIIOM aToMa,
aTOMHasi OpOUTalb, pailyCc aTroMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HETIOJIIPHAs KOBAJIGHTHAS CBSI3b, HOHHAS CBS3b,
MOH, KaTHOH, aHUOH, PAaCTBOP, MaccoBasi J10JIsI BellecTBa (MPOLIEHTHAsI KOHIICHTPAIs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHITUNA U IPUMEHATH 3TU MOHSATHS MPU OMUCAHUU BEUIECTB
Y UX MPEBPALICHU;

e HCIMOJb30BATh XUMUYECKYIO CUMBOJIUKY IS COCTaBIEHUS (DOPMYJT BEUIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;



OTIPE/ICIATh BAJIEHTHOCTH ATOMOB JJEMEHTOB B OWHAPHBIX COCJUHEHMSIX, CTENEHb OKHUCICHHS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHHSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUH Mo (opMmyiiaM, BU
XUMHUYECKOH CBSA3M (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COECIUHEHUSAX;

packpsiBaTh cMbIca llepmoanueckoro 3akona [[. Y. MenneneeBa: 1eMOHCTpUPOBATH MOHMMAHUE MEPUOINYECKON
3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJIEMEHTOB OT MX MOJIOKEeHU B llepnoanueckon cucrteMe, 3aKOHOB COXPAHEHUS
MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTapo;

OMKCHIBATh M XapaKTepHU30BaTh TaOIMUHYyI0 (popMmy Ileproanyeckoil cuCTeMbl XUMUYECKUX AJIEMEHTOB: Pa3INyaTh
MOHATHUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manbie U OOnbIIME MEPUOJIBI,
COOTHOCUTH 0003HAUYEHHUs, KOTOpbIe UMetoTcsl B Tabmune «Ilepuoanueckas cucrtema xumudyeckux siementoB . U.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa,
o01iee YUCIIO 3JIEKTPOHOB M PACIPEAEIICHNE UX 0 dJIEKTPOHHBIM CIIO0SIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKUE JIEMEHThI, HEOPrAaHUYECKHE BELIECTBA, XUMUUECKUE PEAKIINU (IO YUCILY U COCTaBY
YYaCTBYIOUIMX B PEAKIIMH BEIIECTB, O TEINIOBOMY 3P (DEKTY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEILIECTB PA3IUYHBIX KJIACCOB, MOATBEPK/1asl OMMCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX Ka4Y€CTBEHHOTO COCTaBa, BO3MOXHOCTH MNPOTEKAHUS
XMMHUYECKUX MPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO IO XUMUYECKOTO AJIEMEHTA
no ¢opmysie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaxiuy;

INPpUMCHATE OCHOBHBIC OIICpalllu MBICJIUTEIbHOM ACATCIIBHOCTH — QaHAJIW3 W CHHTC3, CPAaBHCHHUC, 0606IlIeHI/Ie,
CHUCTEMATHU3allhIO, KJ'IaCCI/I(i)I/IKaI_II/IIO, BBIABJICHUC ITPUYMHHO-CICACTBCHHBIX CBsI3EH — AJI1 U3YUCHUA CBOMCTB BCUICCTB



U XUMUYECKUX DPEAKIUi, €CTECTBEHHO-HAYYHbIE METOJBI MO3HAHUS — HAOJIOJECHUE, U3MEpPEHUEe, MOACIUPOBAHUE,
AKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIHN);

CJIEIOBAaTh MpaBUJIaM IOJIb30BAHUS XMMHUYECKOH TOCYA0N M JTabopaTopHBIM O0OpYyIOBaHUEM, a TaKXKe MpaBUIIaM
oOparreHus ¢ BEeCTBAMHA B COOTBETCTBUH C MHCTPYKIIUSAMH TI0 BBITTOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB
[0 TIOJIYYEHUIO M COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
onpenenéHHON MacCcoBOM JoJieli pacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U MPOBOIUTH XUMUYECKHUE YKCIIEPUMEHTHI
TI0 PacTiO3HABAHMIO PACTBOPOB MIEJIOUEH M KUCIIOT C TIOMOINBIO HHIUKATOPOB (JIAKMYC, PeHONIPTAICHH, METHIIOPAHK
U JApyrue).

K xoHiry oOydeHus B 9 kiaacce mpeaMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUM:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KATUOH, aHUOH,
IIPOCTOE BEMIECTBO, CJIIOKHOE BEUIECTBO, BAJIECHTHOCTD, AIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMHAYECKas
peakius, XUMHUYECKasl CBS3b, TEIJIOBOM 3(PGEKT peakiuu, MoJib, MOJSPHBIM 00BEM, PacTBOp, SJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JIUCCOIMAIMS, PEaKIMd HMOHHOTO OO0MEHa, KaTalau3arop, XUMHUYECKOe
paBHOBecue, OOpaTUMbIE M HEOOpAaTUMBIE PEAKIUU, OKHCIUTEIHbHO-BOCCTAHOBUTENIBHBIC PEAKIIUU, OKUCIUTEIb,
BOCCTAHOBUTEJb, OKUCJICHHUE M BOCCTaHOBJIEHHUE, ajUIOTponus, aMmpOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAas,
WOHHAsl, MeTaJUIMYecKasi), KpUCTAIMYECKas pemeéTka, KOpPpO3us METauioB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakumu, npeaenapbHo gonycrumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSTh 3TU MTOHATHUS NPU ONMCAHUN BEILIECTB
Y UX MPEBPALICHU;

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUS (POPMYJI BEILIECTB U YPABHEHUN XUMUUECKUX PEAKIIMIA;

ONPEAETATh BAJICHTHOCTh M CTEMEHb OKHUCIEHUS XMMHUUYECKHX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa,
MPUHAJIKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COoequHeHuW 1o dopMmyrnaM, BHUJ XUMHUYECKOW CBSI3H



(xoBaJIeHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPTaHMUECKUX COCIMHEHUSX, 3apsij MOHA MO XUMHUYECKOW (opmyIe,
XapakTep Cpenbl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHHM, TUIl KPUCTAINYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMbici [lepuonnueckoro 3akona JI. . MenjeneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U
XapakTepu3oBaTh TabmuuHyro ¢opmy [leproamueckoid CHCTEMBl XHUMHYECKHUX D3JIEMEHTOB: pa3iudaTh MOHITHS
«raaBHas noarpymmna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynma)», Mansie u OoJbliive nepuobl, COOTHOCUTD
0003HauEHUsA, KOTOPbIE UMEIOTCA B MEPUOJAUYECKON TAOJIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 3JEMEHTOB (COCTaB M 3apsij AApa, OOLIEe YMCIO 3JIEKTPOHOB M PACHpPENENIEHUE HX MO 3JIEKTPOHHBIM
CJ10sIM), OOBSICHSITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AJIEMEHTOB M UX COCMHEHUN B Mpejeax MajbixX
NEPUOJIOB U TIABHBIX MOATPYIIL C YYETOM CTPOEHHUS KX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUECKUE PEaKIUu (110 YUCTY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3((EKTy, MO M3MEHEHUIO CTCTICHEH OKHCICHHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUUIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB,
MOJATBEPKAAasi ONHCAHUE NPUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
pEeaKLunii;

COCTAaBJISITb YPABHEHUS DJICKTPOJMTUYECKON NMCCOLMALMU KHUCJIOT, LIEJIOYEM M COJIEH, IOJHBIE U COKPAIIEHHBIE
YpaBHEHUSI peaKkIMid MOHHOTO OOMEHA, YpaBHEHHUS pPEakiHil, MOATBEPKAAIOIIUX CYIIECTBOBAHWE TEHETUYECKOU
CBSI3U MEX/]ly BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIWUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMl TOCPEJCTBOM COCTABJICHHUS AJIEKTPOHHOTO
OayiaHca ATUX peaKIIuii;

IIPOrHO3UpPoOBaTh CBOMCTBA BCIICCTB B 3aBHCHMMOCTH OT HX CTPOCHHUA, BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKHUX
HpCBpaH_[CHI/Iﬁ B pa3JIMYHLBIX YCIIOBHAX,



BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO IO XUMUYECKOTO JIEMEHTA
1o GopmyIe coeIMHEHMsI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOI
peaKkluy;

coOMIoaTh MpaBWiIa MOJIb30BAHUA XMUMHUYECKOW TOCYA0M M JabopaTOpHBIM OOOpYyJOBaHMEM, a TakKe IpaBHIIa
oOpareHus ¢ BEMECTBAMUA B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITTOJTHCHHIO JJAOOPATOPHBIX XUMUYECKUX OTBITOB
IO TIOJTYYEHUIO ¥ COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMHU, MOJITBEPKAAIOUIME KAYECTBEHHBIM COCTaB pPa3jIMYHbIX BEIIECTB: PACIO3HABATh OIBITHBIM
MyTEM XJIOpUA-, OpOMHUJI-, HOOUA-, KapOOHAT-, ocdaT-, CUIUKAT-, CYJIb(]aT-, THAPOKCUA-UOHBI, KATAOHBI aMMOHMUS
Y MOHBI U3YUYEHHBIX METANIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIraHMYECKUX BEILIECTB;

MPUMEHAITh OCHOBHBIEC OIEpallid MBICTUTEILHON JEATENbHOCTU — aHAJM3 W CHUHTE3, CpaBHEHHE, 0000IleHHUE,
CHUCTEMAaTHU3aIINIO, BBISIBIICHUE NMPUYUHHO-CJICJACTBEHHBIX CBS3€M — JJI1 U3y4YEHUSI CBOMCTB BEIIECTB U XUMHYECKUX
peakiiii, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HAOJIOJIEHHE, U3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne i/

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeEM
MPOrpaMMbl Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCypPChI

BBeaenue

1

Pa3nen 1. BemecTBa u XuMuueckue siBJIeHUS € MO3UIMIT aTOMHO-MOJIEKYJ/ISIPHOTO YYeHUsI

XUMHYECKHE DIIEMEHTHI U

bu6mmoreka [IOK
1.1 - 15 1
BCILICCTRA B CBOTC ATOMHO https://m.edsoo.ru/7f41837c
MOJICKYJISIPHOTO YYEHUS
bu6mmoreka [IOK
1.2 M 2
CTOABE XHMHH https://m.edsoo.ru/7f41837c
13 BemectBa B okpy:xkaroiieit Hac 5 1
' TPUPOJIC M TEXHUKE
14 [TonsiTue o razax. Boznyx. 7 1 bubnmnorexa [JOK
' Kucnopox. I'openue https://m.edsoo.ru/7f41837c
15 OcHOBHBIE KJIacChl ) 1
HEOPraHMYECKUX COSAMHEHUN
Hroro no pazneny 41

Pa3nes 2. XumMnueckne 3JIeMEHTBI, BeIeCTBAa U XUMUYECKHE PEaKIMH B cYeTe 3JIeKTPOHHON Teopun

bu6mmorexa [IOK
2.1 C 3
TPOCIHE aTOMa https://m.edso0.ru/7f41837¢
[lepuonnueckuii 3aK0H U
99 Ilepnonnueckas cucrema 3 1 bubnnorexka [JOK

XUMHYECKHX 3eMeHToB /1. H.
MeHneneena.

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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bubmuorexa [JOK

23 CTpoetine peliiecTsa 4 https://m.eds00.ru/7f41837¢
54 XHUMHUYECKUE PEAKIIUU B CBETE 4 bubnmoreka [JOK
3JIEKTPOHHOU TE€OpUU https://m.edso0.ru/7f41837c
95 Bonpopon -poxnaromuii Bogy u 3
SHEPTHUI0
2.6 ["asorensl 5
Htoro no pazneny 22 bubnuoreka [IOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 2 bubmorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IlpakTnueckue p
n/n Bceero U3YyYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

[Tepuonuueckuii 3aKOH.
[Tepuoauueckas cucrema

1 puon 1 3/09/2024 bubmuorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 4 bubmorexa [JOK

B https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 10 bubnuorexa [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOM CBSI3U U THITBI 1 1 bubmuorexa [JOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme

5 «IloBTOpEHUE U yriyOieHre 3HaHU 1 1 17
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

5 Knaccugukanus Xummuaeckux 1 13 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 24 bubmmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsiTHE O XUMHUYECKOM

8 aBHOBecuH. DaKTOPHI, BIUSIOIINE 1 25 bubmorexa [JOK
P ' PPl . https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU PEAKIINH U



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 1/10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 uccoruanuu. CUIbHBIC U clla0bIe 2 bubmorexa LOK
8 HHat. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bubmuoreka [JOK
11 nu 7 8
OIHBIC YPanHCHILL peartiad https://m.edsoo.ru/00add448
XUMUYECKUE CBOWCTBA KUCIIOT U
12 OCHOBAHMI B CBETE MPEACTaBICHUI 9 bubnnoreka [JOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JUCCOIHAITUT
XUMUYECKHE CBOMCTBA COJICH B
13 CBETe MpecTaBleHut 00 15 bubmorexa HOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLMAIIIT
bu6mmoreka [IOK
14 I1 i 16
OIUITHE O THApeIHse comen https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCucTeMaTU3aIH 2y bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenune 3KCIepUMEHTATBHBIX 23 bubmotexa [IOK
P https://m.edsoo.ru/00addbfa
3a/1a9
KontponsHast pabora Ne2 o reme
17 «INEKTPOIUTUYECKAS TUCCOIUAITHS 5/11 bubmorexa LOK
R a AT https://m.edsoo.ru/00addecQ
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»
18 OO01mas xapakTeprCcTUKa raJIOTeHOB. 6 bubnmuotexa [JOK

XUMHUYECKUE CBOWCTBA HA IPUMEPE

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

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6mmoreka [IOK

19 XHUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE, 12
y https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI 13 bubmmorexa HOK
Y . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIH OIUH U3 19 Bromaorexa IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprCcTUKa dJICMCHTOB 20 bubnuoteka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEeHU N 26 bubnuoreka [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopo1, CTpOEHHUE, 97 bubnmnoreka [JOK
¢bu3nueckre U XuMUYecKre CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckue 1 XUMHUYECKUE 3/12 bubmorera [JOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. 4 bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHUe https://m.edsoo.ru/00adec8a
OKpY KaroIIel CpeJibl COeTMHEHUSIMU
cepbl
27 Brrunciaenne MaccoBoii 10JH BBIXOaa 10 bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a
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IIPOJYKTa peakluu

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

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,

bu6mmoreka [IOK

28 11
pacrnpocTpaHEeHUE B IIPUPOJIE, https://m.edsoo.ru/00adeea6
(du3HUecCKre U XUMUYIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHYECKHE CBOICTBA, MTOJIyYeHHE U 17 bubmorexa LOK
’ Y https://m.eds00.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[lomyueHre aMMHaKa, U3y4eHHE ero 18 bubmorexa [JOK
Y 1Y https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u 24 bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 no0peHnid. XuMHU4YeCKoe 28 bubmiorexa LOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u
33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta ¢)®IE3HEIe)CKHe " 14/01/2025 bubmorexa HOK
p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJTyICHUE
Hcnonb3oBanue GocaToB B
34 Ka4yecTBE MUHEPAIbHBIX YI00pEHUH. 15 bubnuoreka [IOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B
PO, pactipoctp bubmuorexa [JOK
35 npupoje, Gu3ndeckue 1 XUMHYECKHe 21

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yraepona, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuorexa [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, 22 https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

i bubnmoreka [JOK

37 VYrosbHas KUCIOTA U €€ CoNn 28 httos://m.edsoo.ru/00ae006e
[IpakTuyeckas padora Ne 4 o Teme

38 "[TonyuyeHune yriaekucioro rasa. 29 bubnnorexa [HOK
KadecTtBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 4/02 Brommozexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTIepoaa
. bubnuorexa [JOK

40 Kpeinit 1 ero coeaers > https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX 33124 11 bu6mmoreka [IOK
1o TeMe «BaxuHenme HemeTauuisl U https://m.edsoo.ru/00ae0bf2
UX COETUHEHUS
KonTponbnas padora Ne3 no teme

42 «BaxkHenme HeMeTalulbl U UX 12 bubmorexa LOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mmas xapakTepucTuKa
XUMUYECKUX DJIEMEHTOB —

43 MeTauioB. MeTtayumaeckasi CB3b U 18 bubnmoreka [JOK
METAJUTNYECKas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJIJIOB

44 XHUMUYECKHE CBOMCTBA METAJIJIOB. 19 bu6mmoreka [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DNEKTPOXUMUYECKUN P
HaIPsDKCHUH METaJIJIOB

https://m.edsoo.ru/00ael156

OO6u1re cnocoObI MOTYYSHHS
MmetaiuioB. CriaBel. Berauciienus no

45 ABHECHUSAM XHMHUYCCKUX PEaKIHM 25 buGnnorexa LIOK
P pearit, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
puMecH
bu6mmoreka [IOK
46 I1 26
OFATHE O KOPPOSHH METAIDIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 4/03
[enormsie MeTanet / https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 5 bubnuorexa [JOK
Kajust https://m.edso0o.ru/00ae14b2
49 [lenouHo3eMeNbHBIC METAJIIBI — 1 bubmuoreka [JOK
KaJIbIIUA 1 Maroui https://m.edsoo.ru/00ael5e8
bu6mmoreka [JOK
50 B 7 12
DRHCHIIIE COCAHHEHHA KaTbIHA https://m.edso0.ru/00ae15e8
51 O606HvleHI/Ie U CHCTEMATHU3ALIHS 18
3HAHUH
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 19 bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTH BOABI M METOIBI €6 1/04 bubnnorexa [IOK
" 8 8 https://m.edso0o.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 A i 2
JTOMHIHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U g bub6nuorexa [IOK

THAPOKCH]IA

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



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

bubmuorexa [JOK

>0 Keneso > https://m.eds00.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a 15 bubmuoreka [JOK
(11 u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHHe Y CUCTEMAaTH3aIHS 16
3HaHUI
[TpakTrueckas padota Ne 7.
59 Pemenue skcriepuMeHTanbHbBIX 3371a4 27 bubnnoreka [JOK
1o TeMe «BaxuHenime MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHEHUsIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
60 peareHToB J1aH B U30bITKE WU 53 bubnuoreka [IOK
COAEPKUT MpuUMecH. Beruncienus https://m.edso00.ru/00ae1750
MAacCOBOM J0JIA BBIXOJa TPOJAYKTa
peakimn
61 O606njeHHe U CHUCTeMAaTH3alUs -
3HaHUI
KontponbHast pabota Ne4 o reme
62 «Baxuelmme MeTauibl 1 UX 30
COEJIMHEHU S
63 BemecTBa u maTepuaisl B 6/05 bubnuorexa [JOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE . bubnuoreka [IOK
OKpYKarolleu cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHun 13 bubnnoreka [JOK
IKOJIOTHUECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PesepBHEIit ypok. O000IICHHE 1 14 bubmmoreka [JOK



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

cUCTeEMAaTH3alud 3HaAaHUN

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

67 PesepBHbIil ypok. O600ICeHHE 1 1 20 bubnunoreka [HOK
cUCTEeMaTU3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O6o0mienue u 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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




