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HHOACHUTEJBHAA 3AIIMCKA

ITporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00OIIEro 0Opa3oBaHMsl COCTABIEHA HA OCHOBE TPeOOBaHUIl K pe3ysbTaTaM OCBOCHMsI OCHOBHOM
o0pa3oBaTeNbHON TpOrpaMMbl OCHOBHOTO 00ImIero oopazosanusi, npeactaBieHHbIX B ®T'OC OO0, a Ttakke Ha ocHOBE (enepanbHON pabdoueit
[IpOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHLEMNIMHU MpenofaBaHus yueOHOro npeamera «Xumus» B 00pa3oBaTesIbHbIX opraHu3anusax Poccuiickoit
denepanuu.

[Iporpamma 1o XuMuu Aa€T NpeACTaBICHUE O LENAX, o0Lel crparerun oOydeHHs,, BOCOUTAHUSA U Pa3BUTHUSA OOYYaAIOLIMXCS CPEACTBAMHU
y4eOHOTO TMpenMeTa, YCTAaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COJACpKaHWe, NpPelyCMaTpUBaeT paclpeleleHne ero Mo KiaccaMm |
CTPYKTYpUPOBaHHUE IO pa3jiesiaM U TeMaM MPOrpaMMBbl M0 XUMHHU, ONpPEAEseT KOJIUYECTBEHHbIE U KaYeCTBEHHbIE XapaKTEPUCTHKH COJepKAHNU,
PEKOMEHIYEeMYIO MOCIIEA0BATEILHOCTh 3YUEHHSI XUMHUH C YUYETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydarolMXcs, ONpenesieT BO3MOXKHOCTH HIpeAMeTa JUlsl pealu3aluu TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOH 00pa30BaTeNIbHON MPOTrPaMMBbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TpeOOBaHUI K pe3ysbTaTaM OOy4eHHS XUMHUH Ha
YpOBHE 1IleNiell M3ydeHUs MNpeiMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENIBHOW JAEATENbHOCTH OO0YYaroLerocs MO OCBOCHHMIO Y4eOHOTro
coiep KaHusl.

3HaHUE XUMHH CIY)KUT OCHOBOHM JJs1 (JOPMHUPOBAHUS MHMPOBO33PEHHs OOYUaIOLIErocs, ero MpeaCTaBICHUM O MaTepualbHOM €IUHCTBE
MUpa, BKHYIO POJb UTPAIOT (GOPMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHISIX YHEPTUU B 00 HBOIIOIMH BEIIECTB B MPUPOJE, O
NyTAX pPEUIeHUs TIJI00aJbHBIX NpoOJIeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEUECTBA — CHIPHEBOM, SHEPreTMUYECKOW, MUIIEBOM M IKOJIOTHYECKOM
0€30MMacHOCTH, TPOOIIEM 3/IPaBOOXPAaHEHUSI.

N3yuyenue xumuu:

CIIOCOOCTBYET pealu3aluyd BO3MOXKHOCTEH Ui caMOpa3BUTHS W (POPMUPOBaHUS KyJIbTYphl JTUYHOCTH, €€ oOmieid u (yHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMHUPOBAHME MBILIUIEHHUS M TBOPYECKUX CHOCOOHOCTEH O0O0ydaroImMXCsl, HABBIKOB HMX CAMOCTOSTEIbHOM y4ueOHOM
NeSTeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B MOBCEJIHEBHOM >KM3HHU, TaK U B MPO(peCcCHOHATBLHON
TeSTeTbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIIUIEHUS, 3aKJIa/(bIBAET OCHOBBI 1I€JIOCTHOTO B3IJIs/1a HAa €IMHCTBO MPHUPOJIBI M YEIOBEKa, SBISETCS
OTBETCTBEHHBIM ATAIIOM B ((OPMUPOBAHHH €CTECTBEHHO-HAYIHOW IPaMOTHOCTH O0YJaIOIITIXCS;

CTIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K PUPO/IE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHue 00YJaIOLTIXCS.

JlaHHBIC HampaBiieHUS B OOYYEHHHM XHMHH OO0ECIIEYMBAIOTCS CIENU(UKON CcoNepKaHus YYeOHOTO TIpeaMeTa, KOTOPBIH SBISETCS
Me/1IarOrMYeCcKy aJalTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKU XMMUU Ha OINPEeIEHHOM JTane e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHHMsS OPHUEHTHPOBAH HA OCBOCHHME OOYYAIOUIMMHUCSH CUCTEMBI NE€PBOHAYAIbHBIX
MOHATUI XUMHH, OCHOB HEOPTaHUYECKOM XMMHUU M HEKOTOPBIX OTJCIBHBIX 3HAYMMBIX OHATUI OpraHnYecKoid XUMUH.



CtpykTypa coiepKaHusi NporpaMmbl 0 XHMHUHM CGHOPMHpPOBaHA Ha OCHOBE CHCTEMHOro noaxoaa k e usydenuto. ConepxaHue
CKJIaJIbIBACTCS U3 CHUCTEMBI MOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHSATHA O XMMHUYEeCKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbI 10 NIPUHIIUILY IIOCIEN0BATEIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3axkona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHMsI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 JIEKTPOIUTUYECKOM TUCCOIMALIMU BEILIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE MITMPUYECKH MTOYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIEI0BATEIBHO
OT OJIHOTO YPOBHS K JAPYrOMY, BBINOJHSAS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHMS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEH IMPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue nporpaMmsl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHUIO NMPEICTABICHUS O XUMUUYECKON COCTaBIIAIOLICH HaAyYHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHSI K HAYYHOMY 3HAHHIO U METOJlaM IO3HaHUA B HaykKe. V3yueHne XuMuu nNpoucxoauT ¢
IIPUBJICUEHUEM 3HAaHUH U3 paHee U3yUEeHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuil Mup», «brnonorus. 5—7 knaceel» U «Pusnka. 7 Kiacey.

[Ipy M3ydeHMM XUMHM MPOUCXOJUT (POpMHpPOBAHHE 3HAHUNW OCHOB XMMHUYECKOM HAyKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKOM JIeATETbHOCTH 4YeJOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNbTyphl. 3ajada y4yeOHOTo MpeaMeTra COCTOUT B
(OpMHPOBAHUY CUCTEMBI XMMUUYECKUX 3HAHUIM — BakHEHIINX (PAKTOB, IOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJIOKEHHH, TOCTYIHBIX 000011eHN
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3plka HayKHd, B IPUOOIIECHNN K HaAyYHBIM METOaM MO3HAHMs MPH U3YYSHUH BELIECTB U XUMHUECKUX PEaKIHi,
B (OpMHUpPOBaHMM W Pa3BUTHM I[IO3HABATEJIbHBIX YMEHMM W HMX NPUMEHEHUH B Y4eOHO-TIO3HABaTENbHOM M y4yeOHO-UCCIIEOBATEIbCKOMN
JesTeTbHOCTH, OCBOCHUH MPABUJI O€30M1aCHOI0 OOpaIlleHus C BEIIECTBAMH B IOBCETHEBHOMN >KHU3HU.

[Ipu u3yyeHrr XMMUHU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHNE IPUOOpENH Takue LEeNH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIlpaBJICHHOCTh OOyuYeHHs] Ha CHCTEMAaTHYEeCKOe MPHOOIIEeHHE OOy4YaromIMXCsl K CaMOCTOSATENbHOM IMO3HABATENbHOM JesTeIbHOCTH,
Hay4YHBIM METO/IaM MO3HaHUS, POPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHne YCIOBUHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHI0 OOYYalOMIMMHUCS OIbITa PAa3HOOOPAa3HOM NeATeNbHOCTH, IO3HAHUA U
CaMOII03HaHUs, KJIIOUYEBbIX HABBIKOB (KITFOYEBBIX KOMITETEHIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAaYEHHE I Pa3IMUHbIX BUJOB J€ATE€IbHOCTH;

— (hopmupoBanue o01iel pyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIe YMEHUI OOBSACHATh U OLEHUBATh SBJICHUS
OKpY>KaloIIero MUpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, MOJTY4YEeHHBIE IPU U3YYECHUHM XMUMHH, IPUMEHATh UX MPU PELIeHUH NpoOjeM B MOBCETHEBHOMN
KHU3HU U TPYJOBOU JeSATENbHOCTH;

— (¢opmupoBaHue y OOy4aromuxcs TyMaHHUCTUYECKUX OTHOLICHWH, MOHMMAaHHUS IIEHHOCTM XWMHYECKUX 3HAHUU s BBIPAOOTKU
HKOJIOTUYECKU 11€J€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH AEATENBHOCTH B ILENAX COXPAHEHHsS CBOETO 3/I0POBbS M OKpY’Karolien
MIPUPOTHOM CPEJIbI;



— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJK U CAaMOBOCIHUTAHHMIO HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS U HAMPABICHHOCTH JajbHEHIIero o0yueHusl.

OO111ee 9KcIo 4acoB, OTBEAEHHBIX IS U3YYEHHSI XUMUU Ha YPOBHE OCHOBHOI'O 0011ero oOpa3oBanus, coctabisieT 136 yacos: B 8 kiacce —

68 4acoB (2 yaca B HEJIeNI0), B 9 KJlacce — 68 4acoB (2 yaca B HEJIENI0).

PabGouass mporpamma mo mpenMery "XuMmus' COCTaBJ€Ha C ONOPOW Ha IIEJIEBBIE MPUOPHUTETHl BOCIHMTAHHS, C YYETOM (PYHKIIMOHAIHHOU

IPAMOTHOCTH, a TAKXK€ C YYETOM METOJUYECKUX PEKOMEHAAIMI MO U3YYEHHUIO TOCY/IapCTBEHHOM CHUMBOJUMKHU. B TeMaTnueckoM IMjIaHUpPOBaHUHU
MIPEelyCMOTPEHBI Yachl Ha MPO(OPUEHTAIIUIO U OPTaHU3ALUIO POCKTHON AESITETbHOCTA 00YUaOIIUXCS.



COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUU B KU3HU YeIOBEKa. XMMHUS B cUCTeMe HayK. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB. ATperarnoe
cocrosiHue BemiecTB. [loHsATHE 0 MeTo1aX MO3HAHUS B XUMUU. YuCThIe BemecTBa U cMecH. CriocoObl pa3ieieHus] CMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 1eMEeHThl. CUMBOJIBI XUMUYECKUX AJIEeMEHTOB. [IpOCThIE U CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE
YYCHHE.

Xumuueckasi ¢popmyina. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemlecTB. OTHOCUTENIbHAS aTOMHAas
Macca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B COSIMHEHUH.

KonunuectBo BemectBa. Moiib. ModsipHast macca. B3auMocCBsI3b KOJIMYECTBA, MAacChl U UKCIIA CTPYKTYPHBIX €IUHUL BenlecTBa. Pacuérel no
dbopMyliaM XUMHYECKUX COSTMHCHUM.

du3znuecKre U XUMUYECKHE SIBJICHUA. XUMUYECKasl peakius U e€ NPU3HaKU. 3aKOH COXPAHEHUs MacChl BEIIECTB. XUMHUUECKUE YPABHEHUSI.
Krnaccudukanus XuMHYECKUX peakinii (COSIMHCHHUS, PA3JIOKCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TMOCYAOW, MpaBUiiaMUd pabOThl B JIaOopaTopuu W MpuéMamu OOpalieHusi ¢ JIabopaTOpHBIM OOOPYIOBaHHUEM,
M3Y4YEeHHE M ONMHCcaHue (PU3NYECKUX CBOWCTB OOpPa3IlOB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHHe (U3NUYeCKUX (TUIaBIEHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHHWE W KOHJEHCAIlUs BOJbI) M XUMHYECKUX (TOpPEHHME CBEYM, MPOKAJIUBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICIICTBIE MeJla ¢ KHUCIIOTON) sIBICHUM, HAOIIOJCHNEe U OMHMCAHHWE MPU3HAKOB MPOTEKaHHS XMMHUYECKHX peakiuil (pa3ioxeHHe caxapa,
B3aUMOJICHCTBUE CEPHON KHUCJIOTHI C XJIOpHAOM Oapusi, pasiiokeHue ruapokcuaa menu (ll) mpu HarpeBaHuu, B3aMMOJICUCTBHE Keje3a C
pactBopom conu Meau (ll), uzydeHue cmocoOOB pazieneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAaHUE, BBIAPUBAHHE, IUCTHIUISIIHS,
xpomMarorpadusi, TpoBeICHUE OUYNCTKH MTOBAPEHHOM COJIM, HAOJIO/IEHNE U ONKMCAHUE PE3YJIbTATOB MPOBEICHUS ONBITA, MILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChI, CO3/IaHHE MOJIEeH MOJIEKY (LIapOCTEPKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razo. CoctaB Bo3nyxa. Kucimopos — anmeMeHT u mpocToe BemiecTBo. HaxoxkieHue Kuciopoja B mpupoje, Gpuzndeckue u
XUMUYEeCKue cBoWcTBa (peakumu ropeHus). Oxcuawl. [Ipumenenune kucmopoma. CrmocoObl TONMyYeHHS KHCIOpPoJa B JabopaTopuu u
npomsinieHHOCTH. KpyroBopoT kuciopoaa B mpupoe. O30H — autoTpoIiHas MOAUGUKAIUS KHCIOPOIa.

TemnoBoii 3 PexT XUMUYIECKO peakluu, TEPMOXUMUYECKUE YPAaBHEHUS, YK30- U DHAOTEPMUUYECKUE PEaKIMH. TOMINBO: yroilb U METaH.
3arpsi3sHEHHE BO3/lyXa, YCUICHHE MMTAPHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — aneMeHT m mpocToe BemlecTBO. HaxoxkaeHue Bomopoaa B mpupojne, Gpu3Mdeckue U XMUMHUYECKHE CBOWMCTBA, MPUMEHEHHE,
crocoObl momyueHus. Kuciorer u comnm.

Monsipablii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.



duznueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PacTBopsl. HacklllieHHbIE U HEHACHIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B
Bozie. MaccoBas 1011 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMA. Poib pacTBOpOB B MPUPOAE M B KU3HU YEIIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccupukanuss neopranmueckux coeauHeHuit. Oxcuapl. Knaccudukanms oxcumoB: coneoOpasyromiye (OCHOBHBIC, KHUCIOTHBIE,
amdorepHbIe) 1 HecoseoOpasytouie. Homenknarypa okcuaoB. @u3ndeckue 1 XUMUUECKHe CBOMCTBA OKCUIOB. [lomydyeHne oKCcuaoB.

OcnoBanwus. Kinaccudukanus ocHOBaHU: MIENOYN M HEpaCTBOpUMbIe ocHOBaHUs. HoMeHkIaTypa ocHoBaHMid. PU3NYECKHE U XUMHUECKHE
cBolicTBa ocHOoBaHUU. [loyuenre ocHOBaHUIA.

Kucnotel. Kitaccudpukanus kucnor. HomeHkiatypa Kuciot. @usnyeckne ¥ XUMUYECKHE CBOMCTBA KUCIOT. Psit aktuBHOCTH MeTayioB H.
H. bekerosa. [lonydenue kucnor.

Conu. Homenkunarypa coneil. @uznueckue U XuMudeckue cpoiictsa cosiel. [loaydyenue coseil.

['eneTnueckas CBsSI3b MEXKIY KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJIelIeHHE COJEp>KaHusl KUCIOpoAa B BO3AyXe, MOTyYeHHEe, COOMpaHue, paclio3HaBaHUe U U3y4YeHHE CBOMCTB KUCIOPOa,
HAOJIOICHNE B3aMMOJCHCTBHS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HMKHOBEHHS W IPEKpaIleHUs TOpeHus (moxapa), O3HAKOMIICHHE C
o0Opa3llaMud OKCHJOB M OIIMCaHME MX CBOMCTB, IOJy4eHHe, coOMpaHHe, pacloO3HaBaHHWE U H3Y4YE€HHE CBOMCTB Bojopoja (TopeHue),
B3anMoieiicTBre Botopoia ¢ okcuaoM Mean (1) (Bo3MOKHO HUCTIONB30BaHUE BUICOMATEPHAIIOB), HA0I0IeHHE 00Pa3I[0B BEIIECTB KOJHYECTBOM |
MOJIb, HCCJIEZIOBAaHUE OCOOEHHOCTEH PpAcTBOPEHMs BEIIECTB C pPa3jIMYHOM pPacTBOPHMMOCTHIO, HMPUTOTOBIEHHE PACTBOPOB C OIpeNeNEHHON
MaccoBOM JoJie pacTBOPEHHOTO BEIIECTBA, B3aWMOJEHCTBUE BOJBI C MeTaUIlaMd (HATpUEM U KaibliieM) (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE 00pa3I[0B HEOPTaHUUECKUX BEILIECTB PA3IUYHBIX KJIaCCOB, HAOIIO/IEHUE U3MEHEHHsI OKPACKU MHIUKATOPOB B
pacTBOpax KHCIOT W Iiejovel, u3ydeHue B3aumozencTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOW KHCIOTHI, KACIOT C METaJIaMH, PEaKIUii
HENUTpaIu3aluy, I[OJIyUYCHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyruM H3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTATIBHBIX 33a4 1o TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COSTUHEHUID.

Iepuoanuecknii 3axkoH u Ilepnoanueckas cucrema xummnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB. XuUMHYecKast
cBfA3b. OKUCIUTE]BHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBble MOMBITKH KJIacCU(UKAUN XUMUYECKUX 371eMeHTOB. [IoHATHE 0 Tpynnax CXOIHBIX JIEMEHTOB (LIETOYHBIE U IIET0YHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aM(OTEPHbIE OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux s1meMeHToB J[. M. MenneneeBa. KopoTkonepuoaHas U JUIMHHONEPUOHAS
dopmer [leproauueckoit cucteMbl xummuaeckux 3nemeHToB JI. M. Mengaeneesa. [lepuoas u rpynmnbl. @U3UYECKHl CMBICT MOPSIIKOBOTO HOMEPA,
HOMEPOB MEPUOJAa U TPYMIBI FJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sizep. M3oromnbl. DnekTponbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB HEpBbIX 20 XMMHUYECKUX
aneMeHToB Ilepuonunueckoit cuctemsl J[. M. MenaeneeBa. XapakTepuCTHKa XUMHYECKOTO 3JIEMEHTa IO €ro mnoJjioxkeHuto B [lepumomnueckoi
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH M3MEHEHMS paguyca aTOMOB XMMHYECKUX 3JEMEHTOB, METAUIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IO IpynnaM M
MIEPUOJIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XMMHUYECKUX 3JEMEHTOB Uil pa3BUTHS Hayku W npaktuku. JI. WM.
MenaeineeB — yU4E€HbIA U TPaXKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (OIspHAst U HEMOJISPHAsT) CBA3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBSA3b.

Crenennp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. llpomecchl OKUCIEHHS M BOCCTaHOBJICHUS. OKUCIUTENIH U
BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

U3y4eHue 00pas3lioB BEIIECTB METAINIOB M HEMETAJUIOB, B3aUMO/ICHCTBHUE THIPOKCH/IA IIMHKA C PACTBOPAMHU KHCIIOT U HIENI0Yei, poBeIeHne
OTIBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIUM (TOPEHHUE, PEAKIIUHN PA3JIOKEHUS, COCTUHECHHS).

Mescnpeomemmnuie céazu

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU XUMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX [OHSATHH, TaK ¥ MOHITHUM, SBJISIOLIUXCS CUCTEMHBIMU JIJIs1 OT/AEJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DAaKT, TUIIOTE3a, TCOPHs, 3aKOH, aHAIM3, CHUHTE3, KIacCH(HUKAIUSA, NEPHOINIHOCTD,
HaOI0IeHNe, SKCIIEPUMEHT, MOIETTUPOBAaHUE, H3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIbI, PaAUOAKTHBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUN 3aps,
BEIIECTBO, T€NO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, PU3NYeCcKUe BETUYNHBI, €IMHUIIBI H3MEPEHHU, KOCMOC, TUIaHEeThI, 3BE€3/1b1, CONHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TTOPOIbI, TOJIE3HBIE HCKOMAeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMH4YecKas peaKus

[Tepuonnueckuit 3axoH. I[lepronuueckas cucrtema xumuueckux sneMeHToB J[. M. Menneneea. CTtpoeHrne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kajus, KajdblUsig U UX COCAUHEHUH B COOTBETCTBUM C IOJOKEHHUEM
31eMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOMCTB BeIleCTBAa OT THIA
KPHUCTAJUTMYECKON PEMIETKH U BUJIa XUMUYECKOMN CBA3H.

Knaccudukanmsi 1 HOMEHKJIaTypa HEOPTAHMYECKUX BEMIECTB. XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIaccam
HEOPraHUYECKUX COCANHEHUH, TeHETUYECKAasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanmsi XuMHIeCKUX peakIuii o pa3IMIHbIM MPU3HAKaM (TT0 YHCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TETUIOBOMY
ahdekTy, To H3MEHEHHIO CTETNeHEeW OKHUCICHUS XHUMHUYECKUX OJIIEMEHTOB, MO OOpaTUMOCTH, IO YYAacTHUIO KaTaiu3aropa). DK30- U
SHIOTEPMUUYECKHE PEAKIIUU, TEPMOXUMUYECKAE YPABHEHUSI.



[TonsiTre 0 ckopocTH XuMH4ecKoi peakuuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHaTue o roMOoreHHbIX U
reTeporeHHbIx peakuusx. [lonsitue o katanuse. [lonsitue o xumMuueckoMm paBHoBecHH. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUUYECKONU PEAKIINU U
MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU, JJICKTPOHHBIA OallaHC OKUCIHUTEIHHO-BOCCTAHOBHUTEIbHOUW peakiuu. CocraBieHue
YpaBHEHUI OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopus 3IE€KTPOTUTHUECKON AUCCOLUALMU. DIEKTPOJIUTHI U HEINEKTPOIuThl. KaTnoHbl, aHMOHBI. MexaHu3M IHUCCOIMAIlMU BEIIECTB C
Pa3IMYHBIMHU BUIAMU XUMUYECKOH cBsi3u. CteneHp aucconuanuu. CUabHbIC U clla0ble JIEKTPOIUTHIL.

Peakiun wionHoro oOMeHa. YClIOBUSI MPOTEKAHUS PEAKIMd HMOHHOTO OOMEHA, MOJHBIE W COKpAIIEHHbIE MOHHBIE YPABHEHUS PEAKIUU.
CBoiicTBa KHCJIOT, OCHOBaHMI W COJI€l B CBETE MPEACTAaBICHUN 00 SIEKTPOIUTHUECKON nuccounanvu. KadecTBEHHbIE peakIMM Ha HOHBI.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C MOJEIISIMU KPUCTAUTMUYECKUX PEHIETOK HEOPraHWYeCKHX BEIIECTB — METAUIOB U HEMETaUioB (rpadura M anMasa),
CIIO)KHBIX BEIIECTB (XJIOpHIA HATPHsl), UCCIEIOBAaHUE 3aBHUCUMOCTH CKOPOCTH XMMHMYECKON pPEaKIMH OT BO3JIEHCTBHUS Pa3IHUHBIX (PAKTOPOB,
HCCIIE0BAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUALNNA KUCIIOT, MIENOYeH U coliel (BO3MOKHO MCIIOJIb30BAaHUE BUICO
MaTepuasoB), MPOBEJIEHHUE OIMBITOB, WILTIOCTPUPYIOMINX MPU3HAKY MPOTEKAHUsS peakIuii MHOHHOTO oOMeHa (00pa3oBaHMe OCa/iKa, BhIACIEHUE Ta3a,
o0pa3oBaHHE BOJbI), OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIHMi (TOpeHue, peakiuu pasiioKeHHs,
COEJIMHEHMS] ), paClIO3HaBAHNE HEOPTAHMUECKUX BEIIECTB C MOMOIIbIO KAU€CTBEHHBIX PEAKIIMN Ha UOHBI, pEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTasuibl M UX coeIMHEHUSI

OO6miass xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTpPOEHHUs aTOMOB, XapaKTepHbIe cTenmeHu okucieHus. CtpoeHue u (uznueckue
CBOMCTBA MPOCTHIX BEIIECTB — raJJOT€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOJIEHCTBHUE C METAJNIaMU, HEMETAJIJIaMH, IIEJI0YaMu ).
XnopoBogopoa. ConstHast KUCJIOTa, XUMUYECKHUE CBOWCTBA, MOJy4€HHE, MPUMEHEeHHE. J[eificTBUE XJIopa U XJIOPOBOJIOPOJa HA OPraHU3M YEJIOBeKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

Obmas xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTeneHW okucieHus. CTpoeHue u
(bu3UYeCcKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa M CepPhl. AJIJIOTPOTTHBIE MOAU(UKAIIUN KUCIOPOa U CePhl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBoopos, cTpoeHue, GU3HUECKUe W XUMHUYECKHEe CBOWCTBA. OKCHIIBI Cephl KaK MPEICTAaBUTENH KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa,
(bU3MYeCKre U XUMHYECKHE CBOMCTBA (O0IIME KaK MPEACTaBUTENS Kilacca KUCIOT U crienududeckue). XuMUYECKUE PEaKInH, JIeKaIllue B OCHOBE
MIPOMBIIIJICHHOTO CIOCo0a TMOJMy4YeHUs CepHON KUCIOTHL. [Ipumenenune cepHoit kucCiIOThl. CoOnM CEpHOW KHUCIOTHI, KAUeCTBEHHAs PEakius Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COeTUHEHUI B MpUpoie. XUMUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpelbl COETMHEHUSIMU CEPhI (KUCIOTHBIS
JIOK]TH, 3arPsI3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPE0TBPAIECHHUS.

OOmiass xapakrepucTuka d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE CTEMEHH OKHUCIEHUSA. A30T,
pacrnpocTpaHeHHe B Mpupoje, Gpuandeckue U XMMHYecKkrue cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHAK, €ro (Gpuandyeckue U XUMHUECKHe
CBOICTBa, onyyeHue u npuMmenenue. Coau aMMOHUS, UX (PU3HUECKHE M XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiivs Ha UOHBI
aMMOHUS. A30THas KUCIIOTa, € ToJydeHHe, PU3nIecKre 1 XUMUIECKHE CBOMCTBA (00IIMe KaK MPeCTaBUTENS Kilacca KUCIIOT U crienuduaeckue).



Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHMHEPAIbHBIX YAOOpEeHHUH. XUMHYECKOe 3arps3HEHHE OKpYKalolel cpelbl
COCAMHEHUSMH a30Ta (KHUCJIOTHBIC TOXAM, 3arpsa3HEHHE BO3AyXa, MOouBbl U BogoéMmoB). Pocdop, amrorpornusie mMoauduxanuu Qocdopa,
¢buznveckne u xummdeckue cpoiictBa. Oxcun dochopa (V) um dochopHas kuciaora, GU3MIECKHE U XMUMHYECKHE CBOMCTBA, TOJYyYCHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHUH.

Obmas xapakrepuctuka 3meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepoJ,
AJUIOTPONHBIE MOIAU(HUKAINU, PACIPOCTPAHEHHE B TMpHUpoOJEe, (U3NYECKHEe U XUMHYECKHe CBOHCTBa. Ajncopobuums. KpyroBopor yrinepona B
npupoge. Okcuisl yriepoja, UX (U3MYECKHE M XMMHUYECKME CBOMCTBA, AECHCTBUE HA JKUBBIE OPraHU3MBI, IOJIyY€HHE M INPUMEHEHHE.
DKOJOru4ecKre Mpo0IeMbl, CBsI3aHHbIC ¢ oKcuoM yriepoaa (1V), runoresa rio0albHOTO MOTEIICHHSI KIIMMATa, TApHUKOBBIN 3D dekT. YrompHas
KHCIIOTa M €€ coiM, uX (PU3MYeckre W XMMHUYECKHE CBOMCTBa, MOJIyueHHE M MpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COEJUHEHHUSX yriepoja (MeTaH, 9TaH, STWJIEH, alleTUJIeH, JTaHoJ,
TJIUIEPUH, YKCYCHas KUCI0Ta). [IpupoiHbIe MICTOYHUKHN YTIIEBOJOPOJOB (Yroyb, IPUPOAHBINA Ta3, HEPTH), MPOAYKTH UX TepepaboTKu (OCH3MH),
WX pOJIb B OBITY U MPOMBIIITIEHHOCTHU. [ToHSITHE 0 OMOIIOrMUECKH Ba)KHBIX BEIIECTBAX: )KHUPaX, OeNKaX, yriieBoJaxX — U UX POJIU B KU3HU YEIOBEKA.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

KpemHuuii, ero puznueckre n XuMu4ecKkrue CBOMCTBA, MojlyueHre U npuMeHeHrne. CoeJMHeHus: KpeMHus B npupojae. OOmye npeacTaBieHus
00 okcune kpemuus (1V) u kpemHueBoit kucnore. CUIMKATBI, UX HCIOJIb30BAHHE B OBITY, B NMPOMBINIJIEHHOCTH. BaxxHeHne cTpouTenbHbIe
MaTepualibl: KEepaMuKa, CTEKJO, LeMEHT, OeToH, xene300eToH. [IpoGiiembl 0e30macHOTO HCHOIb30BaHMUSA CTPOUTENIBHBIX MaTEpUaloB B
TTOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OOpa3l0OB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMM Ha XJIOPHUI-HOHBI U
HaOJI0IeHNe MPU3HAKOB UX MPOTEKaHUs, ONbITHI, OTpaKkarolre (GU3NYeCKe U XUMHUECKUE CBOICTBA TaJOr€HOB M UX COCTUHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C OOpaslamMu XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpasliamMu cepsl U €€
COEMHEHUSIMH  (BO3MOXKHO  HCIOJb30BAHHUE BHUJAEOMATEpUaloOB), HaONIOJeHHE IMpolecca OOyIIMBaHUS caxapa IMoJ  JAECHCTBUEM
KOHIEHTPHUPOBAHHOMN CEPHOI KHUCIIOTHI, U3y4YeHNE XMMUUYECKHUX CBOMCTB pa30aBlIeHHON CEpHON KUCIOTHI, IPOBEIEHNE KAUECTBEHHON peakluu Ha
cynb(ar-uoH M HaONIOJeHHE TNpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE ¢ (U3MYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa M HUX COCAMHEHHH
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUANIOB), 0Opa3llaMHu a30THBIX U (PocOpHBIX ynOOpeHUH, MmoyiydeHue, coOupaHue, paclio3HaBaHUE U
M3Y4YE€HHUE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peaklIUi Ha MOH aMMOHHS M (ochaT-uOH M H3ydeHHE NMPU3HAKOB HX MPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEAbI0 (BO3MOXKHO MCIIOJIb30BaHME BHUAEOMATEPUATIOB), H3Yyue€HHE MoJenen
KPUCTAINIMYECKUX PEHIETOK anMasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C MPOLECCOM aJCcOpOLUU PacTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yIII€M U yCTPOICTBOM MPOTHUBOTa3a, MOJy4YeHUe, coOOUpaHue, paclioO3HaBaHUE U U3YyUEHUE CBOMCTB YIIJIEKUCIIOTO ra3a, IPOBEIEHUE KaueCTBE HHBIX
peakuuii Ha KapOOHAT U CHJIMKAT-WOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHMs, 03HAKOMJICHHE C MPOAYKIHMEH CHUIMKATHON NMPOMBIIUIEHHOCTH,
pelIeHne SKCIepUMEHTAIbHBIX 3314 10 TeMe «BaxxHelre HeMeTaIbl ¥ UX COSAUHEHHS.

Metanabl M UX COeIMHEHUS



OOmas xapaKTepUCTHUKAa XMMHUYECKUX AJIEMEHTOB — META/UIOB Ha OCHOBAaHHMM HX MOJIOKeHUs B llepuoanueckoil cucreMe XMMHUYECKHX
anemenToB J[. . MenneneeBa u crtpoenust atromoB. CTpoeHue MeTauioB. MeTainuyeckasl CBsI3b U MeTallIndyeckasi KpUCTAJUIMUECKasl pelIETKa.
DNEKTPOXUMHUECKUN Psiji HaNpshKeHU MetamioB. du3nmyeckue U XUMUYecKHe cBoicTBa MeTaiioB. OOmue crnocoObl MOMYYeHHs] METaJUIoB.
[TonaTHE O KOPPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT Koppo3uu. CrjaBbl (CTajb, YYTyH, NIOPATIOMUHUM, OpoH3a) M UX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lenounble Metaiuipl: nosnoxkeHue B Ilepuogmueckoit cucreme xumuyeckux siemeHToB . M. MenpeneeBa, CTpoeHHE HX aTOMOB,
HaxoXxJaeHue B npupoje. Puznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCHIIBI HATPUS U KaJUA.
[IpruMeHeHne MEeT0YHbIX METAIIOB U UX COCITMHEHUN.

[[{erouHO3eMenbHBIE METAJIBI MAarHUI M KaJlbLMil: nosioxkeHue B lleproguueckoit cucremMe xumuueckux sneMeHToB J[. Y. Menneneena,
CTPOEHHE HX aTOMOB, HaxokJeHue B npupozae. dusnueckre U XMMUYECKUE CBOMCTBA MarHusl M KajibLus. BakHellue coeIMHEHHUs KabLUs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenne B llepmoamueckoid cucreme xumuueckux siieMeHTOB [l M. MenpgeneeBa, CTpoeHME aToMa, HaXOXKIACHUE B
npupojae. Pusndeckre U XUMHUUECKHUEe CBOMCTBA aTtoMUHUS. AM(pOTEepHBIE CBOMCTBA OKCUAA U THIPOKCHIA ATFOMUHUS.

Keneszo: nonoxenue B llepuoanueckoi cucreMe xumudeckux sinemMeHToB [. M. MenzaeneeBa, cTpoeHHe aToOMa, HaX0XKACHUE B MPHUPO/IE.
duznyeckue U XMMHYECKHe CBOICTBa kene3a. Okcuabl, ruipokcuanl U comu xkenesa (1) u sxxenesa (I11), ux coctas, cBolicTBa U MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3I[aMi METAJIJIOB U CILJIaBOB, WX (PU3MUECKUMU CBOMCTBAMHU, U3yYEHHUE PE3YNHTATOB KOPPO3HH METAIIIOB (BO3MOKHO
UCIOJIb30BaHNE BHJIEOMATEpUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajblUsd M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPHUAJIOB), MCCIEOBAHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHUs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHKs KAUeCTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KaJbIHs, ATIOMUHHS, TUHKA, xene3a (1) u xenesa (111),
meau (Il), nabmioneHne M omHcaHWE TMPOILECCOB OKpAIIMBAHMS TUIAMEHM HOHAMU HATPHUS, Kalus M KajbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HCCEA0BaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCUIA AIFOMUHMS M THIPOKCHJIA LIMHKA, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMme «BaxkHelile MeTauibl U UX COCTUHEHUS.

XuMHus M OKpYKamoLas cpeaa

BemecTBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YellOBeKa. be3omacHoe UCTOIb30BaHNE BEIIECTB U XUMUYECKHUX peakiuii B ObiTy. [lepBas
MTOMOIIIb P XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHYecKoe 3arpsi3HEHHE OKpYXaroulell cpensl (mpeaenbHas IomycThMasl KOHIEeHTpanus Beumlects, naiee — IIJIK). Pomp xumun B
PELIEHUH YKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iioB MaTepralioB (CTEKIIO, CIIJIaBbl METAIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Meostcnpeomemnuwie ceasu



Peanu3arus MEXIIPEIMETHBIX CBA3CH NMPH M3YYCHHHM XUMHH B 9 KJlacce OCYIIECTBIISCTCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay‘-IHBIX HOHSITI/If/’I, TakK U HOHSITPII>'I, ABJIAOIINXCA CUCTCMHBIMU IJISA OTACIIBHBIX HpeI[MCTOB GCTGCTBGHHO'HayLIHOFO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHSA: HAYYHBIH (DAaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KJIaCCH(HUKAIUA, NEPHOINIHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBIICHUE, MAPHUKOBBINA d((EKT, TEXHOIOTHS, MAaTEpUAIIbI.

®dusnka: MaTepus, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIWI, W30TOIbI, PaJHOAKTHBHOCTH, MOJICKYJa, IJICKTPUYCCKUN 3apsi,
MPOBOJHUKY, TOJIYIPOBOIHUKH, IUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHUE BEIIECTBa, T'a3, PacTBOD,
PacTBOPUMOCTb, KPHCTAUIMYCCKash pEIIéTKa, CIUIaBbl, (DM3MUCCKHE BEIMYUHBI, CIUHHUIBI M3MEPECHHS, KOCMHUYECKOE IPOCTPAHCTBO, ILJIAHETHI,
3BE3161, ComHIIE.

buonorusi: ¢porocunTes, napixanue, ouochepa, SKOCUCTEMa, MUHEPAIbHbBIC yIOOPEHUS, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTBI, TUTATEIIbHbIC
BEIIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPaIIbI, TOPHBIC TIOPO/IbI, MTOJIE3HBIC UCKOMAEMbIE, TOTUTUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuaOCTHBIC PE3YyIbTaTbl OCBOCHHA IPOIpaMMbl OCHOBHOI'O 06H_I€I‘O 06pa3013aH1/1;1 JOCTUIalOTCA B XOAC€ O6y‘I€HI/I$I XUMHHU B €JUHCTBC
yueOHOM ¥ BOCHUTATENBHOM JESTeNIbHOCTH B COOTBETCTBUUM C TPAJUIUOHHBIMU POCCUUCKUMU COLUOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHBIMH LICHHOCTAMU, NPUHATBIMHU B OGH_IGCTBC npaBujiaMMd WM HOpMaMH IIOBCACHHA U CHOCO6CTBYIOT nmponeccaMm CaMOIIO3HaHMA,
CaMOpa3BUTHUSA U COLUATM3AIUHN 00yJarOIINXCS.

JInuaoCTHBIC PE3YIbTATHI OTPAXKAKOT 'OTOBHOCTDH o6yan01uchs[ PYKOBOACTBOBATLCA CHCTEMOM ITO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaLII/Iﬁ
U pacUIMpEHUe OIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY W HAyYHOMY HACIEAHWIO, MOHUMAaHHS 3HA4YeHUs
XUMHUYECKOH HAyKH B YXU3HHU COBPEMEHHOTO OOINECTBAa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW WH(MOpMANMEH O MEPEIOBBIX JOCTHKCHUAX H
OTKPBITHSX MUPOBOM M OTE€UECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLIMANBHBIX HOpPMaxX M MpPaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, YIeOHO-MCCIIeI0BATEIhCKON, TBOPUECKOW U APYTUX BUAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOU
JeSITeIbHOCTH NIPH BBIOJHEHUH y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3aHNU Y4eOHBIX POEKTOB,
CTPEMIJICHHA K B3aWUMOIIOHUMAHWIO W B3aWMOIIOMOIIM B ITPONLECCE ITOU y‘-I€6HOI\/JI ACATCIIBbHOCTH, TOTOBHOCTH OLICHUBATH CBOE IIOBEJACHUC U
HOCTYNKH CBOUX TOBAapUILEH C MO3UIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33pEHUYECKHE NPEACTABICHUS O BEIIECTBE U XMMUYECKON peaKkli, COOTBETCTBYIOLNE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
COCTAaBJIAIOIIMEC OCHOBY IJId IIOHHMMAHUA CYIITHOCTHU Hay‘-IHOI\/II KapTUHBI MHpPaA, MPCACTABICHHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHUA
IPUPOJIBI, B3aUMOCBS3X YeJIOBEeKa ¢ IPUPOIAHOM Cpeloif, O POJIM XMMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HAaBaTCJIbHBIC MOTHBBI, HAIIPAaBJICHHBIC HA IMOJTYYCHHEC HOBBIX 3HAaHUHA TI0 XUMHWU, H@O6XO)II/IMI)I€ JJIA 00BICHEHHS Ha6J'IIO)IaeMBIX
IPOIIECCOB U SIBIICHUH, MMO3HABaTeIbHOM, NH()OPMAIIMOHHON U YUTATEIbCKOW KYJIBTYpHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON pabOTHI ¢
y4eOHBIMU TEKCTAMH, CIIPABOYHOM TUTEPATypPOl, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpec K OOy4eHMIO M TIO3HAHHIO, JIFOOO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TPOEKTHOW U
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHS 00yueHUs B JalbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE EHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHHE
NOCJEACTBUIM M HENPHUITHE BPEIHBIX MPUBBIUEK (YIOTPEOJICHHS alKOroJis, HapKOTHKOB, KYypeHHs), HEOOXOIUMOCTH COOJIIOJCHHS MpaBUIl
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM KH3HU;

5) TPy10BOT0 BOCIIMTAHUS



UHTEPEC K MPAKTUYCCKOMY H3y4YEHHUIO Mpodecchii W Tpyda pa3iudHOrO poJa, YBaXCHHE K TPYAYy H pe3yiabTaTaM TPYIOBOH
JEATEILHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHCHHS IMPEAMETHBIX 3HAHWH MO0 XWMHH, OCO3HAHHBIA BBIOOP HMHIMBHAYAJIBHOW TPACKTOPUHU
MPOJODKCHHUST O0pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHHU, OOIIECTBCHHBIX HHTEPECOB M TOTPEOHOCTEH,
YCHEIIHOM MPOdeCCHOHATBHOM JIEATEILHOCTH M PA3BUTHUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJIalITUPOBATHCS B MPOGECCHOHAIBHOM Cpejie;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTUYECKH 1eJIECO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKM3HH Ha 3eMJjie, OCHOBE €€ CYIIECTBOBaHHs, MOHMMaHHUE
[IEHHOCTH 37I0POBOT0 M 0€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOMIEHUE K COOCTBEHHOMY (PU3NYECKOMY M MICUXHUECKOMY 3/I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOJICHUS TMpaBWJl OE30MaCHOIO TMOBEACHHS TpH PabOTe C BEIIECTBAMH, a TAaK)KE B CHUTYaIUAX, YIrPOXKAIOIIMX
370POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, MOJIydaeMble MPU M3YYCHHH XUMHH, JUIS PElIeHUs 3ajad, CBS3aHHBIX C OKPYXKAIoLIeH MpUpoIHON
CpeIoi, IS TOBBIMICHUS YPOBHS JKOJOTHYECKOW KYJIBTYpPBI, OCO3HAHHS TIII00QJIBHOTO XapaKTepa JKOJOTHYSCKHUX TPOOJIEM W IMyTeH HX
pELIeHUs TOCPEICTBOM METOJIOB XMMHUHU, SKOJOTUYECKOTO MBILJIEHUS, YMEHUSI PYKOBOJACTBOBATLCSA UM B I103HABATEIbHOU, KOMMYHHKAaTUBHOM
Y COLUUAJIBHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaIMeTHBIX Pe3yabTaTOB BBIICISIOT 3HAUMMBIE AJsi (OPMHPOBAHUS MHUPOBO33PEHHUS OOIIEHAYYHBIC MOHATHS (3aKOH,
Teopusi, IPUHLHUII, TUIIOTE3a, (PAKT, cUCcTEMa, MPOILECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIIONIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX yUEOHBIX
mpeaMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMN M3 3THX MpPeaMeToB (OPMHUPOBATH MPEACTABICHHE O IEJIOCTHOW HAy4YHOH KapTHHE MHpa, U
yYHHMBEpCcalbHble Y4eOHbIE JeHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATUBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBalOT (OPMUPOBAHKE
TOTOBHOCTHU K CAMOCTOSITEIbBHOMY IJIaHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHOH 1eATEeIbHOCTH.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckne aeicTBUs:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHUYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHNU 3HaHI/II712 paCKpBIBaTB CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BBI)ICJ'I?[TB
WX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATH B3AUMOCBSI3b C IPYTUMU MOHATUSMH ), HCTIONBH30BATh MOHATHUS A7l OOBSICHEHHS OTACTbHBIX (aKTOB
" SIBJIeHPIfI, BI)I6I/IpaTI) OCHOBAHUA U KpI/ITepI/II/I JJIsL KHaCCI/I(i)I/IKaHI/II/I XUMHWYCCKUX BCIHICCTB U XUMHUYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-
CJIEJICTBEHHBIC CBSI3H MEXKIy OOBEKTaMU M3YyU€HUs, CTPOUTH JIOTHYECKHE pacCykIeHus (MHIYKTUBHBIC, JEIYKTUBHBIC, M0 aHAIOTHH), AeTIaTh
BBIBObI U 3aKJIIFOUYCHHUS,

YMEHHE MPHUMEHSTh B IMPOLIECCe TMO3HAHUA MOHATHS (NMpeIMEeTHbIe M MeTampeIMeTHbIC), CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH,
chonbsyeMme B XHUMMHUU, Hp606paSOBBIBaTI) H_II/IPOKO HpI/IMeHSIeMI)Ie B XUMHUU MOACJIBHBIC HpeHCTaBHeHI/ISI — XI/IMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJ’I
9JIEMEHTa), XUMH4Yeckas (opMylia U ypaBHEHHE XMMHUYECKOH pEakiuu — MpHU PElIeHUH Yy4eOHO-TO3HABATENbHBIX 3aJad, C Y4ETOM STHUX
MOJICIIBHBIX HpC}ICTaBHeHI/Iﬁ BBIABIIAITD U XapaKTepI/I3OBaTL CyHleCTBeHHI)Ie HpI/ISHaKI/I I/IBYIIaGMI)IX 06’beKTOB — XUMHYCCKHUX BCIICCTB H
XUMHUYECKHX PEaKUUd, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBS3M W MPOTHBOPEUHS B M3y4aeMbIX Ipoleccax H
SIBIICHHSX.

ba3zoBble nucciiegoBarebckue AecTBUA.



YMCHHUEC HUCIIOJb30BATH IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA, a4 TAKKC B Ka4YC€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH
TUIIOTE3BI 10 IPOBEPKE PABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUM;

npruoOpeTeHne OIbITa MO IUIAHUPOBAHHIO, OPTaHU3AMN U TPOBEJCHUI0 YUEHHYECKHUX HKCIEPUMEHTOB, YMEHHE HAONI0aTh 32 XOJA0M
npoliecca, CaMOCTOSTENbHO MPOTHO3UPOBATE €0 Pe3yibTaT, GOpPMYJINPOBaTh 000OIIEHHS U BBIBOBI IO PE3yJbTaTaM IPOBEAEHHOIO OINbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIMIO PA3TUYHBIX BHJIOB U (OPM MPEICTABICHUS, MOIYYaeMyI0 U3
pa3HbIX UCTOYHUKOB (HAy4YHO-TIOMYJISpHAsl JIUTEpaTypa XUMMUUYECKOIO COAEPKaHUs, CIIPaBOYHbIE 110COOUs, pecypchl IHTepHeTa), KpUTUUECKH
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIHIO;

yYMEHUE MPUMEHSTh Pa3JIMYHble METO/bl M 3alpOChl NP MOUCKE U 0TOOpe MH(OPMAIMKM U COOTBETCTBYIOLIMX JAAHHBIX, HEOOXOJUMbIX
JJIA  BBIITOJIHCHU S y‘~IC6HBIX W TIIO3HAaBATCJIBbHBIX 3aJa4 OHpeIleJIéHHOFO THIIA, HpI/IO6p€T€HI/I€ ompITa B 00JIaCTM HMCIIOJIL30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH, OBJIAJE€HHE KYyJIbTYpOH AaKTHBHOIO HCIOJIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOATCIIBHO BI>I6I/IpaTI> OINITUMAJILHYIO C];)OpMy MMpeaACTaBJICHUA I/IH(l)OpMaHI/II/I U WIUIIOCTPHUPOBATH PCIIACMBIC 3ada4u HCECJIIOKHBIMU
cXeMaMH, AuarpaMMami, ApyruMu popmamu rpauky 1 UX KOMOMHAIUSAMY;

yYMEHHUE HCIIONB30BaTh M aHAJM3UPOBATh B TpOILECCe YYEOHOW W HCCIEHIOBATEIBCKOW NESATEIbHOCTH HH()OPMAIMIO O BIUSHHUA
IPOMBIIIJICHHOCTH, CEJILCKOT0 X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOIeH MPUPOIHON Cpebl.

KoMMyHUKaTHBHBbIE YHHBepPCaJIbHbIe Y4eOHbI€ el CTBHA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0J1€ 1Manora 1 (Win) JUCKYyCCUH) MO CYLIECTBY 00CyXJaeMoil TeMbl, ()OPMYITMPOBATH CBOU MPEATIOKEHUS
OTHOCHUTCJIBHO BBIITOJIHEHU A HpGHJ’IO)KCHHOfI 3a1a4uu,

YMEHUS TMpPEJCTaBIATh IOJYYEHHbIE pe3yJbTaThl IO3HABATENbHON MAEATENbHOCTH B YCTHBIX M TIHCbMEHHBIX TEKCTax; JejaTb
MPE3EHTALMIO PE3YJIbTATOB BBHIMOIHEHHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpPHOIO OIbITa, JIA0OpAaTOPHOW pabOThI MO HCCIIEJOBAHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Yy4€OHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM ITO3HABATEIHLHOW W WCCIIENOBATEIBCKOW IEATEIHHOCTU TIPH
pELIeHNH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB U COTJIACOBAaHUS MO3ULIUH (00CYKAeHUs, 0OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOpAMHALIMSI COBMECTHBIX I€UCTBUH, ONIpe/ie]IeHHe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOM paboThI U ApYyTHUE).

PeryasiTuBHbIE yHHBepcaibHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITETIbHO OIPENeNiTh IEeNN JCATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH, KOHTPOJIMPOBATH M TPH HEOOXOIMMOCTH
KOPPEKTHPOBATh CBOIO JIESATEIbHOCTb, BBIOMpaTh HambOosee 3((eKTUBHBIE CHMOCOOBI pEIIeHUs YYeOHbIX M I03HABaTEIbHBIX 3ajad,
CaMOCTOATCIIBHO COCTABJIATH HIIM KOPPEKTHPOBATH HpGHJ’IO)KGHHI;IfI AJIrOpUTM }IGI\/'ICTBI/II;'I IIPpU BBIITOJIHCHUU SaHaHI/II\/’I C y‘IéTOM IMOJIYUCHUA
HOBBIX 3HaHMH 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMX, OLIEHWBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yibTaTa 3asBICHHOW 1INy,
YMCHHUE UCIIOJIB30BATh U aHAJIM3UPOBATh KOHTCKCTEI, IIPE/JIaracMbIC B YCJIOBUU 33)13HI/II7I.

INPEJIMETHBIE PE3YJIBTATDI



B cocraBe mpenMeTHBIX pPe3yJbTaTOB MO OCBOCHUIO OOSI3aTEIILHOTO COJACPIKAHMS, YCTAaHOBJICHHOTO JaHHON QenepaibHON paboueii
IPOrpPaMMOii, BBIACISAIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHM, crienuduyeckue A MpeaMeTHON
o0macti «XUMU», BUIBI JESTETLHOCTH O MOJIyYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPE0OPa30BaHUIO U MMPUMEHEHHIO B Pa3IMYHbBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y O0YYArOIIUXCS

YMEHHUIA:
[ ]

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IIOHATHM: aTOM, MOJIEKYJd, XMMHYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHAas M MOJEKYJSpHas Macca, KOJINYECTBO
BELIECTBa, MOJb, MOJISIpHAas Macca, MaccoBas J0JIsI XMMHUYECKOTO JIEMEHTa B COEAMHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTA,
OCHOBaHHE, COJb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKUCIIEHHUS, XUMHUYECKas peaklus, KiIacCU(UKaLUs peakuuid: peakuu
COCIMHEHUS, PEaKIINU PA3JI0KECHHUs, PEaKIMK 3aMEIeHHsI, peaKIui 0OMeHa, 3K30- U SHIAOTEPMUYECKUE PEAKINH, TEIUIOBOH dPQeKT
peakluu, SAPO aToMa, SJIEKTPOHHBIM CI0i aToMa, aTOMHasi OpOUTallb, PAJUyC aToMa, XMMHUYECKasl CBs3b, MOJIAPHAS U HEMOJsIpHast
KOBaJE€HTHAas CBS3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHMOH, PacTBOp, MaccoBas J0Jisd BellecTBa (MPOLIEHTHAs KOHIEHTpalus) B
pacTBope;

WJUIFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKMX IIOHATHW M NPUMEHATh ATH IOHATHSA IIPU ONMCAHUM BEIIECTB M HX
IIPEBPAILCHU;

UCIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX PeaKIuii;

OTIpeNieNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENIEHb OKHCIICHUS SJIEMEHTOB B OMHAPHBIX COECAMHEHUSX,
HNPUHAAICKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIacCy COeIMHEHUH 1o (opMyiiam, BU XUMHUYECKON CBS3M (KOBaJICHTHAsl U MIOHHAs) B
HEOPTraHWYECKHUX COECTMHECHUSIX;

packpbiBaTh cMmbIci [lepuoguueckoro 3akona [I. 1. MenneneeBa: NeMOHCTpUPOBAaTh IMOHMMAaHUE IEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB OT MX IOJ0KEeHUs B [leproaudeckon cucreMe, 3akOHOB COXPAaHEHHUS MAaCChl BEILECTB, [IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOraapo;

OTKCBIBAThH M XapaKTepru30BaTh Tabauunyto Gopmy [leproanyeckoil cucTeMbl XUMHUYECKUX JIEMEHTOB: PAa3IM4aTh MOHATHS «TJIaBHAs
noarpynna (A-rpymmna)» u «mobounas noxarpymnmna (b-rpynmna)», mansie u GoJbllne NEPUOJIbI, COOTHOCUTh 0003HAYEHHUs, KOTOpPbIE
umerorcss B Tabmune «llepuonnueckas cucrema xumuueckux siaemeHToB [[. M. MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEpUCTUKAMU
CTPOEHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsi sA1pa, oOliee Yo JIEKTPOHOB M pacipeesieHue UX MO 3JIEKTPOHHBIM
CJI0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPTaHUUECKUE BEIECTBA, XUMUUECKHE pPeaKkuy (110 YUCITY M COCTAaBY y4acCTBYIOIIUX B
pEaKIMU BEIIECTB, M0 TEIIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMMCHIBATh) OOIKME XMMHUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKJasl OMHUCAHUE MPUMEpPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

IIPOrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHMS XUMHUYECKHX
IIPEBPALICHUN B Pa3JIMYHBIX yCIOBUIX;



BBIUHCIISTH OTHOCUTEIILHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1o (Gopmylie
COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAMUTH PACUYETHI IO YPABHEHUIO XMMUYECKON PEaKIuH;

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICIUTEIBHON JESTEIHbHOCTH — aHaIU3 M CUHTE3, CpaBHEHHE, 000OIIeHHE, CHUCTEeMAaTHU3AIHIO,
KJIACCU(UKAIIMIO, BBISBICHHE NPUYHMHHO-CIICICTBEHHBIX CBSI3€H — IS WM3YYCHHs] CBOWCTB BEIIECTB W XHUMHYECKHX DPEAKIIHA,
€CTECTBEHHO-HAYYHBIC METO/IbI IIO3HAHKS — HAOIIOICHHE, U3MEPEHHE, MOJICITMPOBAHKE, IKCIIEPUMEHT (pealbHbI 1 MBICJICHHBIH );
CJIeZIOBaTh IMpPaBUJIaM TIOJH30BAHUS XMMHYECKOH IMOCYIOM M 1a0OpaTopHbIM OOOPYAOBAaHMEM, a TAaK)Ke IMpaBHJIaM OOpaIICHUs ¢
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBIMOJTHCHHUIO JTaOOPATOPHBIX XUMUYECKUX OIBITOB MO MOIYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOJa M KHCJIOPOZA), MPUTOTOBJICHUIO PACTBOPOB C ONPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO
BEIICCTBA, IUIAHUPOBATh M IMPOBOJUTH XUMUYECKUE IKCIICPUMEHTHI 110 PAaCMO3HABAHUIO PACTBOPOB IIEIOYCH U KHCIOT C MOMOIIBIO
UHAUKATOPOB (1akmyc, ¢peHondraaer, METUIOPAHK U APYTHE).

K konIty oOyueHus B 9 kJiacce npeaMETHBIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBEI OTpaxaTrh C(HOPMHPOBAHHOCTh Y O0yUYaAIONTHXCS

YMEHUM:
[

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHI: XUMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE
BEIIECTBO, CJI0)KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPHULATEIBbHOCTb, CTENEHb OKUCICHMS, XMMHYECKas peaklus, XUMHUYECKas
CBs3b, TEIUIOBOM S(PQEeKT peakiuu, MOJIb, MOJSPHBIA O00BEM, PacTBOp, SIEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHUECKAs
JUCCOLMAIMs, peaklMd HMOHHOTO OOMEHa, KaTalu3aTrop, XMMHYECKOEe paBHOBECHE, OOpaTMMble U HEOOpaTUMBbIE pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAaHOBJIEHHME, aJJIOTPOIIHS,
aM(pOTEepHOCTb, XMMHYECKasi CBS3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas), KpUCTANIMYEecKas pEeIETKa, KOPpO3Hsl METaIoB,
CIUIaBbl, CKOPOCTh XMMHUYECKOU peakiuu, npeaeiabHo nonycrumas konuentpamnus [1/1K Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUM WM TPUMEHSITh OTH TOHSATHS TPH OMHCAHUM BEIIECTB U HX
IIPEBPAILECHU;

UCIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIUKY JIJIsl COCTaBJIeHHs OPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEAKIUi;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX HJIIEMEHTOB B COCIMHEHMSIX Pa3IMYHOrO COCTaBa, MPUHAJJIEKHOCTD
BEIIECTB K ONpeAeNEHHOMY KJIacCy COeIMHEHUH mo (GopmyrnaM, BUJI XMMHUYECKONW CBsI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasi) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsii MOHA M0 XUMHYECKOW (opmyre, XapakTep cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHX
COEIMHEHUH, TUIl KPUCTAIMYECKOM PEIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuoanueckoro 3akona JI. M. MenneneeBa U JIE€MOHCTPUpPOBAaTH €ro IMOHMMAaHUE: OMNHUCHIBATH H
XapakTepu3oBaTh Ta0nuuHy0 Gopmy [leproandeckoit cucTeMbl XUMUYECKHX JJIEMEHTOB: Pa3NyaTh MOHATUS «TJIaBHAs MOATPYIIIa
(A-rpynma)» u «mmobounas noarpynmna (b-rpynma)y, maneie U OosbIIME MEPUOBI, COOTHOCUTH 0003HAYECHHS, KOTOPhIE UMEIOTCS B
MEePUOANYECKON TabIHIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB | 3apsia spa, ooiiee
YHUCIIO 3JEKTPOHOB U pACHpellelIeHHEe UX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
AJIEMEHTOB M X COEIMHEHHH B MpeJiesaX MaJlbIX MEPUOI0B U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHUS KX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEaKIUH (IT0 YUCITY U COCTaBY y4aCTBYIOIIUX B
peaxIuy BEIIEeCTB, 0 TEIIOBOMY 3G (EKTyY, 0 U3MEHEHUIO CTENEeHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);



XapakTepu3oBaTh (ONMUCHIBATh) OOIIME W CIEMU(PUUECKUE XUMHUYECKHE CBOIMCTBAa NMPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPIKAAs
ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLINAN;

COCTABJIAITh YPABHEHUS JIEKTPOIUTUYECKOM JUCCOLMALMU KUCIIOT, EN0YEN U COJIEH, ITOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKLUN
HMOHHOTO0 OOMEHa, YpaBHEHHUS pEaKUuil, MOATBEPKIAIONINX CYIIECTBOBAHNUE TCHETUYECKOM CBS3M MEX]y BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacCKpBIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA IOCPEJACTBOM COCTABICHHS 3JEKTPOHHOrO OamaHca 3TUX
peakuuii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXHOCTU NPOTEKAaHUS XUMHUYECKMX IIPEBpAIICHUN B
pa3IMYHBIX yCIOBUSIX;

BBIUNCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTa 1o (GopMmylie
COEIMHEHMS, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, POBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOuro/laTh MpaBWila IOJB30BaHMS XUMHUYECKOW IMOCYA0H M J1abopaTOpHBIM 00OpyIOBaHUEM, a TaKXKe MpaBuiia OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMH O BBIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB I10 MOJYYEHHUIO U COOUPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB Pa3jIMYHBIX BEILECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-,
Opomua-, nonua-, kapOonar-, pocdar-, cUIUKAT-, CylIb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3yYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUUYECKUX BEILECTB;

INPUMEHSTh OCHOBHBIE OINEpAIlMM MBICIUTEIbHON NEATENbHOCTH — aHaJU3 M CUHTE3, CpaBHEHHE, 000OIIEeHHE, CUCTEeMAaTH3alltIo,
BBISIBJICHHE NPUYMHHO-CIIEJACTBEHHBIX CBSI3€H — JUIsl M3yYEHHUS CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKIMH, €CTECTBEHHO-Hay4YHBIE
METO/bI MO3HAHMSI — HA0JII0JIeHUEe, U3MEPEHHE, MOIETUPOBaHNE, SKCIIEPUMEHT (peaabHbIN U MBICICHHBIH)



TEMATHYECKOE IINTAHUPOBAHHUE

Fpamancxoe BOCIIMTAHHC:

. 3HAIOIIMNA M TNPUHUMAIOIIMA CBOK POCCHUMCKYIO TIpPaXKAAHCKYI0 IPUHAMIEKHOCTh (MAECHTHMYHOCTb) B  IMOJIMKYJIbTYPHOM,
MHOTI'OHAIIMOHAJIbLHOM U MHOTOKOH()ECCHOHAIBHOM POCCHICKOM 001IECTBE, B MUPOBOM COOOIIECTBE.

. MOHUMAIOMIUK COMPUYACTHOCTh K MPONUIOMY, HACTOSIMIEMy M Oyayiiemy Hapoaa Poccuu, ThICSUENeTHEH HCTOPUU POCCHUICKON
roCy1apCTBEHHOCTH Ha OCHOBE HCTOPUYECKOrO NMPOCBEIEHUS, POCCHHCKOr0 HAllMOHAJILHOIO HCTOPUYECKOTO CO3HAHUS.

. MPOSIBJIAIOIINN yBaXKEHUE K FOCYJapCTBEHHBIM CUMBOJIaM Poccun, nmpa3iHUKaM.

. IPOSIBJISIIOILMI FOTOBHOCTD K BBIIIOJHEHUIO 00s13aHHOCTEN TpakaaHnHa Poccnu, peanuszanuy CBOUX I'pakJaHCKHUX IpaB U cBOOOA Ipu
YBa)XEHUU TIPaB U CBOOO/I, 3aKOHHBIX HHTEPECOB APYTUX JIFOJICH.

. BBIPA)XAIOLINH HEeNpusATHE 10001 TUCKPUMUHALIMY TPaXKJaH, IPOSBIEHUI SKCTpEMU3Ma, TeppopU3Ma, KOPPYILUHN B 00LIECTBE.

. MPUHUMAIOIINI yJacThe B KU3HU Kiacca, 001eo0pa3oBaTelbHOM OpraHu3aiyy, B TOM YUCIIe CaMOYIPABICHUH, OPHEHTUPOBAHHBIN Ha

y4acTue B COUAJIBHO 3HAYUMOM JIeITEILHOCTH.
HanHOTI/I‘leCKoe BOCIIUTAHHUE:

. CO3HAIOLINH CBOIO HALMOHAIBbHYIO, STHUYECKYIO IPUHAICKHOCTD, JIFOOSIUI CBOI Hapo, ero Tpajulu, KyJabTypy.

. MPOSBIISIONINN YBa)KEHHE K UCTOPUUECKOMY U KYJIbTYPHOMY HacCJIEUIO CBOEro M JApYyrux HapoaoB Poccuu, cumBosiaM, Ipas3gHHUKaM,
naMATHUKaM, TPAAULMSIM HapoJ0B, IPOKUBAOIINX B POJHOMN CTpaHe.

. MPOSBIIAIONINN MHTEPEC K TIO3HAHUIO POJIHOTO SI3bIKa, UCTOPUHU U KYJIBTYphI CBOET0O Kpasi, CBOEro Hapoja, Apyrux HapoaoB Poccun.

. 3HAIOUIMA W yBakaroluil nocTumxkeHus Hameidl Poamnel — Poccum B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, OOEBbIE MOJBUTU U
TPYAOBbIE TOCTH)KEHHUS, TEPOEB U 3aAIUTHUKOB OTeuecTBa B MPOIJIOM U COBPEMEHHOCTH.

. IIPUHUMAIOIINN y4acTHE B MEPOIIPUATHUAX MaTPUOTHUECKON HAPaBIEHHOCTH.

JlyX0OBHO-HpaBCTBEHHOE BOCIIUTaHHeE:

. 3HAIOIIMNA W YBa)KAIOIIUKA JyXOBHO-HPAaBCTBEHHYIO KYJBTYpy CBOETO HapoJa, OPUEHTUPOBAHHBIM Ha JYXOBHBIE IIEHHOCTH U

HPAaBCTBEHHbIE HOPMBI HapoJoB Poccuu, poccuiickoro o6miecTBa B CUTyallMsX HPAaBCTBEHHOTO BbIOOpa (C Y4ETOM HAIMOHAJIBHOM,
PENUTUO3HON TPUHAIIEKHOCTH).

. BBIPAXKAIOIIUH TOTOBHOCTh OILIEHMBATh CBOE MOBEJICHUE U MOCTYIKH, MOBEACHUE U MTOCTYIKH APYTUX JIOJEH C TO3UIMN TPATUIIMOHHBIX
POCCHICKUX AYXOBHO-HPABCTBEHHBIX LIEHHOCTEN U HOPM C YUETOM OCO3HAHUS MOCIIEICTBUNA MOCTYIKOB.

° BBIpa)KaIOHH/Iﬁ HerI/IﬂTI/Ie aHTI/IFyMaHHI)IX U aCcoOruaJIbHBIX HOCTYHKOB, IIOBECJACHUS, HpOTI/IBOpe‘IaHII/IX TpaJII/IIIHOHHI)IM B POCCI/II/I
JTyXOBHO-HPABCTBEHHBIM HOPMAaM U LIEHHOCTSIM.

b CO3HaIOH_[I/II\/'I COOTHOIICHHUCEC CBO60)II)I U OTBETCTBCHHOCTHU JIMYHOCTU B yC.]'IOBI/IHX I/IH)II/IBI/I)IyaIH)HOFO nu O6HIGCTB€HHOFO HpOCTpaHCTBa,
3HaUEHUE U IIEHHOCTh MEKHAIIMOHATHLHOTO, MEXPEIUTHO3HOTO COTIacHsl JIofel, HapoaoB B Poccuu, ymeronumii o0miaThCst ¢ JIIOIbMU Pa3HbBIX
HapoJ0B, BEPOUCITOBEIAHUH.



. MPOSIBIISIIOIIUE YBaXKEHUE K CTApIINM, K POCCUHCKUAM TPaJAULIMOHHBIM CEMEHHBIM LIEHHOCTSIM, HHCTUTYTY Opaka KakK COI03y MYXYHUHBI U
JKEHILMHBI U1 CO3/1aHUs CEMbH, POXKICHHS U BOCIIUTAHMS IETEH.

. IIPOSIBJIAIONINN MHTEPEC K YTEHHIO, K POJHOMY S3BIKY, PYCCKOMY S3BIKY U JIMTEPAType KaK 4acCTH JyXOBHOM KYyJIbTYPbI CBOETO HApOAa,
poccHiicKoro oo1ecTsa.

JcTeTHYecKoe BOCIIUTAHHUe:

. BBIPQXKAIOUINI TMOHUMaHHE LIEHHOCTH OTEYECTBEHHOTO M MHUPOBOIO HMCKYCCTBa, HApOJHBIX TPAAUIMA M HApOAHOTO TBOpPYECTBA B
UCKYCCTBE.

. MPOSBIISAIONINN SMOIMOHAIBHO-UYBCTBEHHYI0 BOCIPUMMYHUBOCTh K Pa3HbIM BHUJAM HCKYCCTBA, TPAIUIHUSAM M TBOPYECTBY CBOETrO U
JpYTUX Hapoa0B, IOHMMAaHUE UX BIUSHUS Ha [TOBEACHUE JIOACH.

. CO3HAIOMIMK POJIb XYAO0XKECTBEHHOU KYIbTYpPhl KaK CPEICTBa KOMMYHHUKAIIMM U CAMOBBIPAKEHUS B COBPEMEHHOM OOIIECTBE, 3HAUCHUE
HPaBCTBEHHBIX HOPM, LIEHHOCTEM, TPAJULUI B UCKYCCTBE.

. OpPUEHTUPOBAHHBIN HA CAMOBBIPAXXEHHUE B PA3HBIX BUJAX UCKYCCTBA, B Xy/10’)KECTBEHHOM TBOPUYECTBE.

dusnyeckoe BocnuTanue, GopMupoBanue KyJbTYpPbl 310POBbSI M SMOLMOHAIBHOIO 0J1arONOJIyYHUs:

. MOHUMAIOIIUNA IIEHHOCTh >KU3HH, 370POBbS U O€30MaCHOCTH, 3HAUYCHUE JIMYHBIX YCHJIMH B COXPAaHEHUH 3/I0pPOBbs, 3HAIOUIUN U
COOJTFOIAFOIIIHIA TTPaBHIIa OE30IMACHOCTH, OE30TIACHOTO TIOBEICHUS, B TOM YHCJIC B HHPOPMAIIMOHHOH Ccpejie.

. BBIPXKAIOIINI YCTAaHOBKY Ha 3/I0POBBI 00pa3 KU3HU (370pOBOE MUTAHHE, COOMIOACHUE TMTMEHUYECKUX MPaBMil, COaTaHCUPOBAHHBIN
PEXHUM 3aHATHH U OTIIbIXA, PETYISIPHYIO GU3HYECKYIO aKTUBHOCTD ).

. MPOSBISAIONINN HEMpPUATHE BPEIHBIX TMPHUBBIYEK (KypeHUs, YMNOTPeOJeHHUS aJKOToJs, HApKOTHKOB, HIPOBOM U HHBIX (PopM
3aBUCUMOCTEH ), MIOHMMAaHKE UX MOCIEACTBHM, Bpeaa uist pU3NYECKOro U ICUXUYECKOTO 310POBbSL.

. YMEIOUIMH 0cOo3HaBaTh (PU3NYECKOE U SMOIMOHAIBHOE COCTOSHHE (CBOE M JAPYIMX JIOZAEH), CTPEMSIIUICS yNpaBisTh COOCTBEHHBIM
SMOILIMOHAIBHBIM COCTOSIHUEM.

. CHOCOOHBIN aIalTUPOBATHCS K MEHSIOLIUMCS COIUATBHBIM, HHPOPMAIIHOHHBIM U IPUPOIHBIM YCIOBUSAM, CTPECCOBBIM CUTYAIIUSIM.
TpyaoBoe BocnuTaHue:

. YBa)KAIOIUN TPYJ, PE3YJAbTaThl CBOETO TPY/a, TPY1a APYTUX JIFOJAEH.

. MPOSBIISAIONINN MHTEPEC K MPAKTHUYECKOMY M3Y4YEHHIO Mpodeccuil W Tpyla pa3uyHOro poja, B TOM UYHCIIE HA OCHOBE MPUMEHEHMUS
MpPEAMETHBIX 3HAHUI.

. CO3HAIOIIMKM BaKHOCTb TPYAOIIOOMS, 00ydeHUsI TPYIy, HAKOIUIEHHS HABBIKOB TPYJIOBOW JESATENbHOCTH Ha MPOTSIKEHUU KU3HU IS
YCIIEIIHOM Mpo(hecCHOHABHONW caMOopeaTn3aliiuy B pOCCUHCKOM OOIIeCTBeE.

. YYaCTBYIOIIUN B PEIICHUM MPAKTUYECKHX TPYIOBBIX eI, 33a/1a4 (B CeMbe, 00IIe00pa3oBaTEIbHON OpTraHU3aIlii, CBOCH MECTHOCTH)

TEXHOJIOTHYECKOH U COLMATbHONW HAMpPaBIEHHOCTH, CIIOCOOHBIN MHHUIIMUPOBATH, TJIAHUPOBATh M CAMOCTOSTEIHHO BBHIMOIHATH TaKOTO poOja
EATENBHOCTD.

. BBIPXKAIOIINI TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO MHIUBUIYaTbHOU TPACKTOPHH 00pa30BaHus U )KMU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

IK0JI0rNYecKoe BOCIUTAHHE:



. MOHUMAIOIIMK 3HAUCHHE U TII00AJIBHBIN XapaKTep dKOJOTHUECKUX MpoOieM, MyTeill WX pelieHus], 3HaYeHUE SKOJIOTUYECKON KYIbTYpHhI
YeJioBeKa, 00IecTBa.

. CO3HAIOLIMI CBOIO OTBETCTBEHHOCTh KaK TIpakKJaHMHA M TOTPEOHTENs] B YCIOBHSIX B3aUMOCBS3U NPHPOIHON, TEXHOJIOTHYECKOH M
COLMAJIBHOM Cpe/l.

. BBIPAKAIOIIUI aKTUBHOE HENPUATUE ACUCTBUN, IPUHOCAIINX Bpel IPUPOJE.

. OPMEHTUPOBAHHbBII HAa MPUMEHEHUE 3HAHUN €CTECTBEHHBIX M COLMAIbHBIX HAyK IS pelleHHs 3ajJad B 00JIACTH OXpaHbl MPHUPOJIBL,
IUTAHUPOBAHMSI CBOUX ITOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN AJIs1 OKPYKAIOIIEH CPEIBI.

. Y4acTBYIOLIMI B IPAKTUYECKOU JEATEIBHOCTH 3KOJOTUYECKON, IPUPOIOOXPAHHOM HAIIPaBICHHOCTH.

LleHHOCTH HAYYHOT'O MO3HAHMSA:

. BBIPQ)XAIOLIUH MMO3HABAaTEIbHbIE UHTEPECH] B PAa3HBIX MPEAMETHBIX 00JACTAX € y4ETOM MHAMBUAYAIBHBIX MHTEPECOB, CIIOCOOHOCTEH,
JOCTHKCHUH.

. OPUEHTUPOBAHHBIN B JESITEIbHOCTH HAa HAyYHbIC 3HAHUS O MPUPOJE U OOLIECTBE, B3AUMOCBS3IX UeJIOBEKa C IPUPOAHON U COLMaIbHON
cpenoi.

. pa3sBUBAIOIIMKA HaBBIKM MCIIOJIB30BAHMS PA3IMYHBIX CPEACTB IO3HAHUS, HAKOIUICHHs 3HAHUN O Mupe (S3bIKOBas, YUTATEIbCKas
KyJIBTYypa, AEATEIbHOCTh B MHPOPMALMOHHOM, IIU(POBOIi cperne).

. J€MOHCTPUPYIOLMI HaBbIKM HaOMIOEHUM, HAKOIUIEHUS (DAKTOB, OCMBICICHHS OIbITA B E€CTECTBEHHO-HAYYHOM M TI'yMaHMTapHOM

001aCTIX TO3HAHMUS, MCCIIEN0BATEIILCKON AeITEILHOCTH.

8 KUIACC
Ne Tema Koismnuectr  OcHOBHBIE BHABI IIpumeyanus
n/n BO 4aCOB AeATeJIbHOCTH nor, 50pP

Pa3nean 1. [lepBonayanbHbie XuMu4eckue nNousaTus — 20 yacon

Tema 1.1 Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHMSA M NPAKTHYECKOH NeATEJILHOCTH YeJ0BeKa — S 4acoB

1 PackpeiBaTh cMbICI bubnuorexa [IOK
[Tpenmer xumuu. Pons xumun B . ]
1 H3y4aeMbIX MTOHSTHIA. https://m.edsoo.ru/ff0d210
KHU3HH 4yeloBeka. Tena 1 BemecTna
PackpsiBaTh posIb XUMHH B o
[ToHsiTHE O METO/IAX TTO3HAHUS B 1 DpHpoje i A bubmorexa HOK
2 A YCJIOBEKA, €C CBA3b C https://m.edsoo.ru/ff0d227
XUMIH JIPYrUMH HAayKaMH. e
3 IIpakTuueckas pabora Ne 1 1 Pasars HHCTbIC Bu6morexa [JOK
«[IpaBuna paboTsl B 1ab0paTOpUH BEIICCTBA M CMECH, https://m.edsoo.ru/ff0d23d



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

1 IpUEMBI 0OpAIIEHHUS C
71a060paTOPHBIM 000PYTOBAHHEM)
YucThIe BEIIeCTBA U CMECH.
CrniocoObI pasnieneHus: cMecei

[IpakTuueckas pabora Ne 2
«Paznenenue cmeceii (Ha mpumepe
OUYMCTKU TOBApEHHOM COJIN)»

OJIHOPOJHBIE U
HEOJIHOPO/IHBIE CMECH.
Paznuyars pusnueckue u
XUMUYECKHUE SBJICHUS.
CrnepnoBath alroputMam
HCIIOJIb30BaAHUS
AKCIEPUMEHTAIbHBIX
METO/I0B — HAOIIOACHUS U
sKkcriepumenTta. Habmonath
Y OTMHUCHIBATh OOBEKTHI IPU
MIPOBEJICHUH JIEMOHCTpAIUi
1 JJA0OPATOPHBIX OIBITOB
M0 U3YYCHHIO (PUBUYECKUX
CBOMCTB BEIIIECTB,
croco0oB pa3zeneHus
CMecel BeIecTB.
IIpoBOAUTHE XUMUYECKHI
AKCIIEPUMEHT MPHU
paszzeneHuu cmecei (Ha
pUMeEpe OYUCTKU
MMOBAapEHHOM COJIN) B XOJ€
pakTH4ecKoi paboTsl Ne 2.
CrnenoBaTh paBuiIam
MOJIb30BaHUS XUMUYECKON
MOCY0H U TabopaTOpPHBIM
000pyI0BaHUEM, a TAKKE
npaBUiiaM oOpareHus ¢
XUMHUYECKUMH BEIIECTBAMU
B COOTBETCTBUU C
WHCTPYKLMEN IPU
BBITIOJIHEHUH MPAKTUYECKOM
pabotsl Ne 1. BricTpauBath
pa3BEPHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOI

¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c
8



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

6

CraproBas KOHTpOJIbHas paboTa

Ha UH(OpPMAIHIO U3
yueOHHUKa U CIIPAaBOYHBIX
MaTepHaoB, FPaMOTHO
UCIIOJIb30BaTh U3y4YEHHBIN
MOHATUHHBIN armapar
Kypca XUMHUHU

3a c4eT ypoka
U3 pe3epsa

Tema 1.2 BemecTBa 1 XMMHUYECKHE PeaKIU

u — 15 yacoB

1

7 ATOMBI U MOJIEKYJIBI
1
8 XUMUYECKUE dNIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB
1
9 [TpocThie U CIIOKHBIE BEIIECTBA
1
10 ATOMHO-MOJIEKYJIIPHOE YUEHHE
3aKOH MOCTOSIHCTBA COCTaBa 1
11 BellecTB. XUMU4eckas popmyia.
BaneHTHOCTh aTOMOB XHMHUYECKUX
HJIEMEHTOB
OTtHocuTenbHAsE aTOMHAs Macca. 1
12 OTHOCUTENBHAS MOJICKYJISIpHAs
Macca
1
13 MaccoBast 1o XUMHYIECKOTO
DJIEMEHTA B COSIMHEHHUH
1
14 KonnuectBo BemecTBa. MoJIb.

Momnspnas macca

Onpenensts NpU3HAKU
XAMHYECKUX PEAKIUH,
YCIIOBHS UX MPOTEKAHUA.
OOBSICHSTH CYILIHOCTb
bU3NYECKUX U XUMHUECKUX
SABJICHUM C TOYKU 3PEHUs
ATOMHO-MOJIEKYJIIPHOTO
YUEHUS.
Knaccugunuponats
XUMUYECKHUE peakiuu (1o
YHCITy U COCTaBY
pearupyromux 1
00pa3yIOUINXCS BEIIECTB).
CoctaBnstb GpopmyIabl
OMHApPHBIX BEILECTB I10
BaJICHTHOCTH U ONPEIEIATh
BAJIEHTHOCTH 110 (pOpMyJIaM
BelecTB. PaccraBiaTh

K03 PULIUEHTHI B
YPaBHEHUSAX XUMUYECKUX
peaxiuii. Habmronars u
ONKCHIBATh OOBEKTHI MIPH
IIPOBEACHUH IEMOHCTpaLUi
1 1a00paTOPHBIX OMBITOB.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2d5
0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d323
C

bubnmoreka [JOK
https://m.edsoo.ru/ff0d350
C

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d523
0



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

15

16

17

18

19

20

duszndyeckre U XUMHUYECKIE
SIBIICHUS. XUMHUYECKast peakuuga

[Ipu3Haku 1 ycioBus NPOTEKAHUS
XUMHUYECKHUX PEAKIIUN

3aKoH COXpPAaHCHUA MaCChl BEIICCTB.

XHUMHUYECKUE YPAaBHEHUS

Brerancnenns Kojam4uecTBa, MacChl
BEILECTBA 110 YPABHEHUSIM
XAMHYECKUX PEaKUi

Kiaccupukanus XuMrUIecKux
peakiuit (CoeIMHEHNs,
pa3oKeHus, 3aMelleHNs], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBbIii-
sHIMKIoNeaucT. O6001EeH e U
CUCTeMAaTH3alHsl 3HAaHHH

21

Konrtponsnas padora Ne2 o teme
«BemniecTBa u XuMH4eCcKne
peaKun

[IpoBOINUTH BBIYUCIIEHUS 11O
dbopMyaM XUMHYECKUX
COEIMHEHUI U YPaBHEHUSM
XUMHUYECKUX PEAKIIUM.
[IpuMeHATh ecTeCTBEHHO-
Hay4HbIE€ METO/IbI TO3HAHUS
(B TOM umcie HaOJIOICHHE,
MOJCIINPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE
OIepalry MbICIUTEIbHON
NEeSITEIbHOCTH (CpaBHEHHE,
KJaccuuKanus)
BricTpanBath pa3BépHyThIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
nH(pOpMaLIKIO U3 yUeOHUKA
Y CIIPaBOYHBIX MaTEepUaJIOB,
TPaMOTHO UCITOJIb30BaTh
U3Y4YEHHBIN OHATUWHBIN
anmnapar Kypca XUMHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al
6

_BI/I6JII/IOT€K21 [HOK
https://m.edsoo.ru/ff0d3b8
8

_BI/I6JII/IOT€Ka HOK
https://m.edsoo.ru/ff0d570
8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d429
0

Pa3nes 2. BaskHeiimme npeacTaBuTe I HeOPpraHu4eckux semiects — 30 yacos

Tema 2.2 Boznyx. Kucaopoa. Ilonsitue 00 okcnaax — 6 4yacos

22

Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucinopon — sneMeHT u
npocToe BeniectBo. O30H

1

23

Ouznueckne u XHMUYECKHE
CBOMCTBA KUCIIOpOJa (peaKkuu
okucienus, ropeaue). [loustue 06
OKCHJIaX

24

Crioco6bI nostyueHus KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[IpuMeHeHue Kucnopoaa

Hcnonp3oBath
XUMHYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (HOPMYIT
BEIIIECTB, MOJICKYJISIPHBIX
YpaBHEHUU XUMHUYECKUX
peaKkuuii ¢ yyacTuem
KHCIIOPO/JIa.
XapakTepru3oBaTh
(omuchIBaTH) COCTAB
BO31yXa, (hu3nueckue u

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d448
€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d461
4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d497
a



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

25

TennoBoii 3 PeKT XMMUIECKOI
peaKuu, MOHSATUE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- ¥ SHIOTEPMHUECKUX
peaKImsx

26

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro
PE0TBPALICHHS

27

[IpakTuueckas padora Ne 3 o Teme
«[Tomyuenue u cobupanue
KUCIJIOPOJA, N3y4EHHE €T0 CBOUCTBY

XUMHUYECKHE CBONCTBA
KHCJI0pO/1a, CIIOCOOBI €T0
MOJIyYeHUsl, IPUMEHEHUE U
3Ha4YeHHE B MPUPOIE U
JKU3HU YeJIOBEKa.
CpaBHUBaTh peaKkLUU
TOpPEHHS U MEJJIEHHOTO
okucieHus. OObSICHATH
CYIITHOCTb YKOJIOTMYECKUX
po0JieM, CBA3aHHBIX C
3arpsi3HEHNEM BO3/1yXa.
CrnenoBatb mpaBuiIaM
Oe3omacHOi paboTHI B
naboparopuu npu
MCIOJIb30BaHUU
XAMHUYECKOW MOCYAbI
000pyI0BaHUs, a TAKXKE
npaBuaM oOpaIrieHus ¢
TOPIOYMMH BELIECTBAMHU.
[ImanupoBats n
OCYILECTBIIATh HAa IPAKTUKE
XUMHYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOII0eHUS, AeIaTh
BBIBO/JIBI 110 pe3yIbTaTaM
OKCTIEPUMEHTA TIPU
MPOBEIEHUH 1a00PaTOPHBIX
ONBITOB U MPAKTHUYECKOU
paboThl. BeUucsITh
KOJINYECTBO BEIIECTBA,
00BEM raza o popmymnam.
Y4acTBOBaTh B COBMECTHOM
pabote B rpymre.
BricTpanBath pa3BEpHyTHIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d479
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

IUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nHpopMaIuoo 13 yueOHuKa
Y CIPaBOYHBIX MaTEPHUAJIOB,
IpPaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN OHATUWHBIN
anmnapar Kypca XUMUHU

Tema 2.2 Bogopoa. IlonsiTue 0 KuCI0TAX U

coJifX — 8 yacoB

28

Boxopon — aneMeHT u mpocToe
BemlecTBo. HaxoxxneHue B npupose

1

29

dusnueckue U XMMUYECKHe
cBoMcTBa Bogopoxa. [Ipumenenue
BOJIOpOJIa

30

TloHATHE O KHCIIOTAX U COIIX

31

32

33

34

35

CrniocoObl nomy4eHus BOAopoJia B
nabopaTtopuun

[IpakTuueckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue
BOJIOPO/IA, H3YYEHHE eTO CBOHCTBY

MomnsipHblii 00BEM ra30B. 3aKOH
ABoraapo

Brruucienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

Brrancaenust 006MOB ra30B MO
YpaBHEHUIO PEaKIIMU Ha OCHOBE
3aKO0HA 00BEMHEIX OTHOIICHMI
rasoB

PackpeiBaTh cMBICI
W3Yy4aeMbIX ITOHATHN U
IIPUMEHATH 9T ITOHATHUS
IIPU ONMCAHUM CBOWCTB
BELIECTB U UX
IIPEBPAILCHUM.
XapakTepHu3oBaTh
(onuceIBaTh) pU3HUECKUE U
XUMHUYECKHE CBOMCTBA
BOJIOpPO/Ia, CIIOCOOBI €T0
MIOJIyY€HUs, IPUMEHEHUE.
Cobupats npubop aus
MIOJIy4EHUs BOJOPOAA.
Hcnons3oBath
XUMHUYECKYIO0 CUMBOJIUKY
JUTSL cOCTaBJIeHUs (HOpMYIT
BELIECTB, MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
peaxkuuil ¢ yquactueM
BOJIOpOJia. Beuncisiars
MOJIIPHYIO MacCy BEILECTB;
KOJIMYECTBO BEIECTBA,
00BEM raza, maccy
BemiecTBa; [[poBoauth
pacy€Tsl 10 YpaBHEHUSIM
XUMHYECKUX PEAKIUM:

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd
0

EI/I6J‘II/IOTeKa [HOK
https://m.edsoo.ru/ff0d4dd
0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d
2

_BI/I6JH/10TeKa [HOK
https://m.edsoo.ru/ff0d4dd
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d542
e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d570
8



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

KOJIMYECTBa, 00bEMa,
Macchl BEIECTBA MO
M3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToB
WM [IPOJYKTOB PEAKIUU.
CrnenoBath npaBujiaM
0e30macHOi paboTHI B
naboparopuu npu
MCIOJIb30BaHUU
XAMHYECKOMW MOCYABI U
o0opymoBaHus, a TAKKe
npaBuiIaM oOpaIeHus ¢
TOPIOYMMH BEIIECTBAMU B
obITy. [lmanupoBate u
OCYIIECTBIISITH HAa MPAKTUKE
XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOJUTH
HaOII0eHUS, AeIaTh
BBIBO/JIBI 110 pe3yIbTaTaM
OKCTIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM
pabote B rpy1e

Tema 2.3 Bona. PactBopbl. [lonsiTue 00 ocHOBaHUAIX — S YacoB

du3nyeckrue U XUMHUYECKHUE

36 "
CBOMCTBA BOJIBI

37 Cocras ocHoBauuii. [Tousarue 00
WHJIUKATOpax
Bopna xak pactBopuTens.

38 Hacriiensbie 1 HEHACBIILIEHHBIE

pactBopbl. MaccoBas 10uist
BEILIECTBA B paCTBOPE

1

PackpsIBaTh cMBICT
W3Y4aeMbIX TOHATHH U
MPUMEHSITh 3TH MOHSATHUS
IIPY OIIMCAaHUH CBOMCTB
BELIECTB U UX
IIPEBPALLCHU.
XapakTepru3oBaTh
¢bu3nueckre 1 XUMHUYECKHE
CBOICTBa BO/IbI, €€ POJIb KaK
pacTBOPUTENS B IPUPOIHBIX

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587
a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d59e
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b4
0



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[Tpaktrueckas padora Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢

39 . % .
orpeaenéHHON MaccoBOM omei
pacTBOPEHHOTO BEILIECTBA

40 [IpoBepounas pabora o reme

«Kucnopoa. Bonopoxn. Boga»

nporeccax. CocTaBisTh
YpaBHEHHSI XUMHUYECKUX
pEaKMii ¢ y4acTHEM BOJBI.
OOBACHATH CYLTHOCTD
HKOJIOTUYECKUX ITPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
HPUPOIHBIX BOJI, CIIOCOOBI
OYHUCTKH BOJBI OT
pUMecei, Mepbl 110 OXpaHe
BOJI OT 3arpsi3HEHUS.
[Lmanuposats u
OCYILECTBIISITh Ha IPAKTUKE
XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOJro1eHus, J1eJ1aTh
BBIBOJIBI TI0 pe3yJIbTaTaM
HKCIEPUMEHTA NPU
IIPOBEJICHUH JIAOOPATOPHBIX
OTIBITOB U NMPaKTHUECKON
pabotel. CegoBath
npaBuiIaM 6e30MacHOi
paboThl B 1abopaTopuu npu
UCTIOJIb30BaHUHU
XUMHUYECKOW MOCYAbI
obopynoBanus. [IpoBonuts
BBIYUCIICHHSI C
NPUMEHEHUEM TOHATHS
«MaccoBas J10JIs BEIeCTBa
B pacTBope». BricTpauBaTh
pa3BEPHYTHIE MNCEMEHHBIE
U YCTHBIE OTBETHI C ONOPOii
Ha MHPOPMAIHUIO U3
y4eOHHKA U CTIPaBOYHBIX
MaTepHaoB, IPaMOTHO

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d634
2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

MCII0JIb30BaTh U3y4YEHHBIN
MIOHATUMHBIN anmnapar
Kypca XUMHUHU

Tema 2.4 OcHOBHBIE KJIACCHI HEOPTaHNYeCKNX coeuHeHuii — 11 yacos

41

Oxcuapl: cocTas, Ki1accupuKarms,
HOMEHKJIaTypa

1

42

[ToryueHnue u XuMU4YeCKue
CBOMCTBA KMCJIIOTHBIX, OCHOBHBIX U
aM(bOTEpPHBIX OKCHJIOB

43

44

45

OcHoBanus: COCTaB,
KJaccu(uKaius, HOMEHKIIaTypa

[Tony4yeHue 1 XuMHYECKHE
CBOMCTBAa OCHOBaHUH

Kucnotsl: cocras, kinaccuduxamus,
HOMEHKJIATypa

46

47

48

ITonyuyeHnune u XuMHIECKHE
CBOMCTBA KUCJIOT

Conu (cpeanue): HOMEHKIATypa,
CIIOCOOBI MOMYYEHUS, XUMUYECKHE
CBOICTBA

[IpakTuueckas padbora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3amad 1o TemMe «OCHOBHBIE KITaCChI
HEOPraHMYECKUX COCTUHEHUI

49

50

FeHeTI/IquKaSI CBA3b M@)K)Iy
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHNEe U CUCTEMATU3 AL
3HAHUU

o1

KonTtponbHast padora Ne3 o reme

Knaccudumnuposats
M3y4aeMbl€ BEILIECTBA 110
COCTaBy U CBOWMCTBAM.
CocTtaBisats HopMyIibl
OKCHJIOB, KUCIIOT,
OCHOBaHWH, cojeil
Ha3bIBaTh UX 110
MEXIYHAPOAHOU
HOMEHKJIAaType.
IIporuo3upoBarh CBOKCTBA
BEIIIECTB Ha OCHOBE O0ITNX
XAMHUYECKHX CBOMCTB
M3YYEHHBIX KIIACCOB/TPYIII
BEIIIECTB, K KOTOPHIM OHU
oTHOCATCS. COCTaBIATh
MOJIEKYJIIPHBIE YPAaBHEHUSI
peakuuii,
WJUTFOCTPHUPYIOLTUX
XUMHUYECKHE CBOWCTBA U
CIocoObI OTyYeHUs
BEILECTB U3yUYEHHBIX
KJIACCOB/TPYIIII, a TAaK¥Ke
MOATBEPKIAIOIIHNX
FeHETUYECKYIO B3aMOCBSI3b
Mexay HUMH. [Ipon3BoauTh
BBIYHCIICHHS TIO
YpaBHEHUSAM XUMUUYECKHUX
peakuuii. [manupoBats u
OCYIIECTBIISITh HA TPAKTUKE
XUMHYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664
€

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664
e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

but6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edso0.ru/00ad947
4

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7
C

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9a5
0

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb
2

bubmuoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

"OCHOBHBIE KJIACCHI SKCIEPUMEHTBI, IPOBOIUTH https://m.edsoo.ru/00ad9el
HEOPraHUYECKUX COCAMHEHUI" HaOII0IeHUS, A€IaTh a
BBIBO/JIBI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH
MIPOBEJICHUH J1AO0OPATOPHBIX
OTIBITOB M MPAKTUYECKHUX
pabot. CrienoBaTh
npaBuiIaM O€30MacHOM
paboThI B 1abOpaToOpuu Ipu
MCIOJIb30BaHUU
XUMHUYECKOH MOCY bl U
000pyI0BaHUA.
BricTpanBarth pa3BépHyThIE
MMUChbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOIi Ha
nH(pOpMaLIKIO U3 yUeOHUKA
U CIPaBOYHBIX MaTEPHUAJIOB,
IPaMOTHO UCTIOIH30BATh
U3Y4YEHHBIN OHATUWHBIN
amnmapar Kypca XuMHAH

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBHUTEJIbHbIC peaku — 15 yacos

Tema 3.1 Ilepnoanveckuii 3axoH u Ilepuonnyeckas cucrema xumuueckux djiemMeHToB JI. U. Menneneesa. Ctpoenne aroma — 7 yacos

IIepBbie MONMBITKY Ki1acCUDUKAIIMT 1 PackpbiBaTh CMBICI
52 XI/II\F/)II/I‘—IeCKI/IX 3JIEMEHTOB I@IOHSII;I/IG ne HI(D) MYECKOTO 3aKOHA bubmmorexa [TOK
’ PHOA ' https://m.edsoo.ru/00ad9ffa
O TPyIIIaxX CXOAHBIX 2JIEMEHTOB OnuceiBaTh CTPOCHUE
Tlepnoauueckuii 3aK0H U 1 Ta6J'II/IHBI «HepI/IOI[I/I‘—IeCKaFI
PHOZ Bu6miorexa [[OK
Ilepuonnueckas cucrema CUCTEMa XMMHUYICCKHUX .
53 " https://m.edsoo.ru/00ada52
XUMHU4YeCcKHX 3aeMeHToB Jl. U. snementos JI.1.
MeHeneeBa MenneneeBay. ¢
1 MopaenupoBaTh CTpOEHUE Bu6morexa LIOK
54 [Teprobl, TPYIIIBI, IIOATPYIIIIHI aroMa, SHePreTHICCKUX https://m.edsoo.ru/00ada52
YPOBHEH U IIOZYPOBHEH NpH |



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

55

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTombl

56

CrpoeHue J1eKTPOHHBIX 000JI0UeK
aToOMOB 3JIeMeHTOB [lepuonnueckoin
cuctemsl J. 1. Menzaeneepa

57

58

XapakTepucTHUKa XUMHUYECKOTO
3JIEMEHTA IO €r0 IMOJIOKSHHUIO B
ITepuoauueckoii cucreme /1. U.
Menpaeneena

3nauenue [lepuonnyeckoro 3akoHa
JUISl pa3BUTHS HAYKH U NTPAKTUKH.
. . MenneneeB — y4€Hblii,
NeAaror ¥ rpakJaHuH

MIOMOIIH PUCYHKOB,
AJIIEKTPOHHBIX
KOoHpUrypamuii u
AIIEKTPOHHOTPaUIECKUX
dbopmya. [oscHAT
(bU3HYECKU CMBICIT
MOPSAIKOBOTO HOMEPA,
HOMEpPOB IepuoJia U
TPYMIIBI 2JIEMEHTA.
XapakTepus3oBaTh
XUMHYECKUE JIEMEHTHI
IIEPBBIX TPEX MEPUOOB,
KaJIni, KaJIbIIUM U X
COEIMHEHUS 110
MOJIO’KEHUIO B
Ilepnonnueckoi cucreme
J.1. Menneneena.
OOBsICHATH 001IIHE
3aKOHOMEPHOCTH B
VW3MEHEHUU CBOWCTB
XUMHUYECKUX IJIEMEHTOB
(u3MeHeHue pagrycoB
aTOMOB,
AIIEKTPOOTPHULIATEIBHOCTH,
BaJICHTHOCTH) U UX
COEJIMHEHUH B Mpeenax
MaJibIX IEPUOJIOB U
TJIABHBIX MOATPYIII C
Y4ETOM CTPOCHHUS UX
aToOMOB; YJacTBOBAaTh B
COBMECTHOH paboTe B mape
uiu rpynmne. BeictpauBath
pa3BEPHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

bu6mmoreka [JOK
https://m.edsoo.ru/00ada34
2

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6b
c

bubmuoreka [JOK
https://m.edsoo.ru/00ada82
4

bu6mmoreka [IOK
https://m.edso0.ru/00ada96
e



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Tema 3.2 Xumuueckasi cBsi3b. OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIE Pe€aKknuu — 8 yacos

1
59 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB
XUMHYECKHUX DIIEMEHTOB
1
60 HouHas xuMudeckas CBsI3b
1
61 KoBajieHTHas mossspHas
XUMUUYECKAS CBIA3b
1
62 KoBasieHTHast HEMOIsIpHAst
XUMUUYECKAS CBI3b
1
63 Crenenp OKUCIEHUS
1
64 OKHUCITUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU
1
65 OKUCIIUTEIN U BOCCTAHOBUTEIN
1
[IpoBepounas pabota mo Teme
66 «CTpoeHne aroma. XUMHUYeCcKas

CBA3b»

Ha HHPOPMAIHIO U3
yueOHUKa U IpYrux
HCTOYHHMKOB, B TOM YHCIIE
NutepHera

PackpsiBaTh cMBICT
M3Y4aeMbIX MTOHSATHH.
Ornpenensite BUJ
XUMHUYECKOH CBSI3U B
COCTMHECHUH.
MonenupoBaTh CTpOCHUE
MOJIEKYJI TIPH TTIOMOIIA
PUCYHKOB, MOJIEJIEH,
AJICKTPOHHBIX H
CTPYKTYPHBIX (hOPMYIL.
Ucnonp3oBath
XUMHUYECKYIO0 CUMBOIIUKY
JUISL COCTaBIICHUS (POPMYIT
BEILECTB, AIEKTPOHHOTO
OaslaHca peakiuid.
Ornpenensars CTeneHb
OKHCIIEHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB I10
dbopMynaM U COCTaBIISITh
(bopMynbl OUHAPHBIX
COECIUHEHNN 110 CTEIIEHU
OKHCJIEHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB.
OrnpenensTb OKUCIUTENb U
BOCCTAHOBHUTEIb.
PaccraBnsath
KO3(DPUITMEHTHI B cXeMax
MIPOCTBIX OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/00adaab
8

bubmuoreka [JOK
https://m.edsoo.ru/00adac3
4

bubmuoreka [JOK
https://m.edsoo.ru/00adaab
8

bubmuoreka [JOK

https://m.edsoo.ru/00adaab
9

bubmuoreka [JOK
https://m.edsoo.ru/00adae2
8

bu6mmoreka [JOK
https://m.edso0.ru/00adb07
6

bubmuorexa [JOK
https://m.edsoo.ru/00adb07
6

bubmuorexa [JOK
https://m.edsoo.ru/00adb48
6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

peakuii METOI0M
AJIEKTPOHHOTO OallaHca.
Habmonate XxuMuyeckue
OTIBITHI 11O TIJIAHY,
aHAJIM3UPOBATH U JIENIaTh
BbIBOJIbI. MICIIONIB30BaTh
UKT nmiga cospanus
MOJIeNEH, TTOATOTOBKH
Mpe3eHTAINA, JOKIA0B M0
TeMe. BeicTpauBath
pa3BEPHYTHIEC MUCHMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH
Ha UHPOPMAIHUIO U3
yueOHUKa U IPYruxX
MCTOYHUKOB, B TOM YHCIIE
Nutepnera

CormacHo
rpaduky,
bubmuoreka [JOK wlfegfiZ};HOM
67 I'omoBast KOHTpONIbHAS pabOTa https:/m.edso0.ru/00adb33 =~ ¥ "'P
c TUPEKTOpa
= MBOY
«I'umHa3us Ne
1»
. bubnmoreka [JOK
68 Pesepsibiit ypok. O60bmenme n https://m.edsoo.ru/00ad9cb

cHCTeMaTHU3alus 3HaHU!

2



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

9 KJIACC

Ne
n/n

Tema

KoanuecTtBo
4acoB

OcHOBHBIE BHIBI
IeATeJILHOCTH

oo°P, 50P

Ipumeuyanus

Pa3znen 1. BenmecTBO M XuMH4eckue peakuumn — 17 yacos

Tema 1.1 IloBTOpeHue U yriry0JeHne 3HAHUI OCHOBHBIX Pa3/iesioB Kypca 8 kiacca — S yacos

[Iepnonnueckuit 3aKoH.
[lepuoauueckas cucrema
XUMHYECKHX 3JICMEHTOB
JI. 1. Menneneea

1

3aKOHOMEPHOCTH B
MU3MEHEHHH CBOMCTB
XUMHNYCCKUX OJICMCHTOB
HEePBBIX TPEX NEPHUOIOB

Knaccudukanus u
HOMECHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Bunper xummrdeckoii cBsI3U
W TUTIBI
KPHUCTAJUIMYECKUX
peEToK

KonTponbnas padota Nel
no teme «IloBTOpeHue u
yrayosieHne 3HaHU!
OCHOBHBIX pa3/ieioB
Kypca 8 Kiacca»

XapakTepu3oBaTb XUMHYECKUE
JJIEMEHTHI NIEPBBIX TPEX
IIEPUOJIOB, KAJIAS U KAJIBLIUA 110
UX MOJIOXKEHUIO B
[Iepnonnueckoii cucreme /1. U.
Menneneena.
Knaccugunuposats 1 Ha3bIBaTh
HEOpPraHUYECKUE BEIIECTBA
M3Y4YEHHBIX KJlaccoB. ONUCKHIBAThH
o01111e XUMHUYECKHe CBONCTBA
BEILIECTB PA3JINYHBIX KJIACCOB,
MIOATBEPKIATh CBOMCTBA
MIpUMEpPaMU MOJIEKYJIIPHBIX
YPaBHEHUI XUMHUYECKUX
peakuuii. OnpenensaTs BU
XUMHUYECKOH CBSA3HU U THII
KPUCTAIUIMYECKOMN PEIIETKH
Bemectsa. [Iporuo3uposars
CBOMCTBA BEILECTB B
3aBUCUMOCTH OT UX CTPOEHUS.
BeicTpauBarth pa3BEpHYThIE
MMACbMEHHBIE U YCTHBIE OTBETHI C
Oropoii Ha MH(OPMAIHIO U3

bubmuoreka [JOK
https://m.edso0.ru/00adb59e

bubmuorexka [JOK
https://m.edso0.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6



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

y4eOHHUKa U CIPAaBOYHBIX
MAaTepHaIOB, TPAMOTHO
WCII0JIb30BATh U3yYEHHBIN
MOHSATUIHBIN alapar Kypca
XUMHUU

Tema

2.1 OcHOBHbIE 3aKOHOMEPH

OCTH XUMMYECKHMX peakuuii — 4 yaca

Knaccudukanus
XUMHYECKHX PEaKIUil 1Mo
PAa3JIMYHBIM IIPpU3HAKaAM

[TonsaTne o ckopoctn
XUMHYECKON peaKInu.
ITorsATHE O TOMOTEHHBIX
Y TETEPOT€HHBIX
peaKuusax

ITorsATHE O XUMHUUECKOM
paBHOBecHuU. DaKTOPHI,
BIIMSIIOLIIME HA CKOPOCTh
XUMHUYECKOU PEaKUUU U
ITOJIOKEHHE
XHUMHUYECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakiuu

1

PackpbiBaTh CMBICI U3y4aeMbIX
MOHATUM U IPUMEHATD ITH
MIOHSTHS TIPU ONMCAHUU CBOWCTB
BELIECTB U UX NPEBPAILCHUN.
Knaccupunuposars XumMuyeckue
peaKLuu 10 Pa3IuYHbIM
IIpU3HAKaM. Y CTaHABIIMBATh
3aBUCUMOCTb CKOPOCTH
XMMHYECKON PEAKIUU OT
pa3nu4HbIX (PAaKTOPOB.
[IporHo3upoBatbk BO3MOYKHOCTH
IIPOTEKAHNS XUMHUYECKHUX
MPEBPALLICHUHN B pa3IMYHBIX
ycnoBusix. OnpenensaTh
OKHUCJIUTEIb U BOCCTAHOBUTEID B
OBP. CocTaBnsTh 371€KTPOHHBIN
OanaHc peakuuu. [IpouzBoauTts
BBIYHCIIEHUS 110 XUMUYECKUM
YpaBHEHMSIM. Y 4acTBOBAaTh B
COBMECTHOH paboTe B mape Wiu
rpynme. BeictpanBaTts
pa3BEpPHYTHIE NNCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOW HA
uHpopMalnIo U3 yueOHUKA U
CIPaBOYHBIX MATEPHAJIOB,
I'PaMOTHO UCIOJIb30BaTh

bubmuoreka [JOK
https://m.edsoo.ru/00adbch0

bubmuorexka [JOK
https://m.edso0.ru/00adbe9a

bu6mmorexa [IOK
https://m.edso0.ru/00adc28c

bu6mmorekxa [JOK
https://m.edsoo.ru/00adcade



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

Tema

10

11

1.3 DaexkTpoanTnyeckas qucconnanus. XuMu4ecKre peakuuu B pacTpopax — 8

Teopus
ANEKTPOIUTUYECKOMN
nuccounanuu. CuibHbIE
U cia0ble AJIEKTPOJIUTHI

HoHHbIe ypaBHEHUS
peakuuii

1

12

XUMHYECKUE CBOMCTBA
KHUCJIOT U OCHOBaHUI B
CBETE MpeACTaBlIeHU 00
ANEKTPOIUTUYECKOMN
JUCCOIMAluU

13

XHUMHUECKUE CBOMCTBA
COJIEN B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JIACCOLIMALIAN

14

15

16

ITonsATHE O THIpONH3E
coJseit

O06o061IEHNE U
cUCTeMaTu3anus 3HaHUU

[IpakTuueckas padbora Ne
1. «Pemenue
IKCIIEPUMEHTATLHBIX
3a1a9»

17

KonTtponbHas padora Ne2
1o TeMe
«OIIEKTpOIUTHYECKAs

WU3Y4YECHHBIN TOHATUIHBIN
anmnapar Kypca XuMuu

PackpbIBaTh CMBICI HU3y4aeMBbIX
MOHATHIA, & TAK)KE CMBICI TEOPUU
ANEKTPOIUTUYECKOM
nucconuanuu. OOBSICHATH
MIPUYKHBI 3JIEKTPOIPOBOIHOCTH
BOJHBIX PACTBOPOB BEIIECTB,
pasnuyath cialdble U CHIIbHBIE
31eKTpoJUThl. COCTaBIATh
ypaBHEHHUS JUCCOLUAIIUU
KHCJIOT, IIEI0YCH B COJICH,
TIOJIHBIE U COKpAIEHHBIE
VWOHHBIC YPAaBHEHUS XUMUYICCKUX
peaxkuuiit HFOHHOTO OOMeHa,
KpaTKHE NOHHBIC YPABHCHHUS
MPOCTHIX PEAKIMi THAPOTU3a
coJiel. XapakTepu3oBaTh O0IIHe
XUMHYECKHE CBOICTBA BEIIECTB
Pa3IUYHBIX KJIACCOB Ha OCHOBE
TEOPHUH INEKTPOTUTHUECKON
JUCCOIUAITIH; TIOTBEPKIATh
CBOICTBa MpUMEpaMu
MOJICKYJISIPHBIX U MOHHBIX
ypaBHEHUN XUMHUYECKUX
peakuuii. Pematp
AKCIIEPUMEHTATbHBIC 33]]a4H 110
teMe. [InanupoBars u
OCYIIECTBIISITh Ha MPAKTUKE
XUMHYECKHE YKCIIEPUMEHTHI,
MIPOBOINTH HAOIIOICHUS, 1eTIaTh

yacoB

bubmuoreka [JOK
https://m.edso0.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edso0.ru/00add8b2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edso0.ru/00addd12

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

bubmuoreka [JOK
https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

JUCCOIIAITHA.
XUMUYECKUE PEAKIIUU B
pacTBopax»

BBIBOJIBI 110 PE3yJIbTaTaM
9KCIIEPUMEHTA IIPU [TPOBEICHUHI
71a00paTOPHBIX OIBITOB U
MPAKTUYECKUX padoT.
CrnenoBatb npaBuiIaM
6e3omacHoil paboTHI B
nabopaTopuu pu
HCIIOJIb30BAHUH XUMUYECKOU
1ocy il U 000PYOBaHUS.
[IpoBOAUTH BBIYKMCIEHUS 11O
XUMHUYECKUM YPaBHEHUSIM.
Yy4acTBOBaTh B COBMECTHOM
paboTe B nape UM rpymnie.
BeicTpauBarts pa3BEpHyThIE
IIICBMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HH(OpPMAIHIO U3
y4eOHUKa U IPYTUX UCTOYHUKOB
nH(popMaluy, B TOM YHCIIe
HNHurepHera

Pasgen 2. Hemeraauisl M UX cOeAUHEHU — 25 yacoB

Tema

18

2.1 O0mas xapakTepucTUKa XUMHUYeCKHUX 3jieMeHTOB VIIA-rpynnsl. I"'ajorenst

OO61as xapakTepuCTHKa
raJIOreHOB. XUMHUUYECKUE
CBOMCTBA Ha IIpUMeEpe
XJiopa

1

19

20

Xnoposogopoxa. CosnsiHast
KHCJI0TAa, XUMHWYECKHEC
CBOICTBa, MIOJIyYEHUE,
IIpUMEHEHNE

[TpaxTiueckast pabora Ne
2 o teme «Ilomydenue

OOBACHITL 00III1E
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB HEMETAJIOB M UX
COEIMHEHU B IpeJiesax MaJbIX
MEPUOJIOB U TJIABHBIX TOATPYIIIT
[Iepuoanueckoii cuctemsl
XHMUYECKHX DJIEMEHTOB C
y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh GU3HUECKHUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX

—4 gaca

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bu6mmorekxa [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [{OK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

21

Tema

COJISIHOU KHUCJIOTHI,
W3y4EHUE €€ CBOUCTBY»

Breruucnenus mo
YpaBHEHUSAM
XUMHYECKUX PEaAKIUH,
€CJIIM OJWH U3 PEareHTOB
JIaH B U30BITKE

BEIIIECTB TaJOr€HOB (Ha MpuMepe
XJIOpa) U CIIOKHBIX BEIIECTB
(x110poBOIOpOIA, XJIOpUIA
HaTpusi), CHOCOOBI UX
[OJTy4YEeHHUs], IPUMEHEHUE U
3HAUEHUE B MPUPOJE U KU3HU
yenoBeka. OnpenensaTs XJI0pua-
1oHBI B pactBope. [nanuposars
U OCYLIECTBIIATh Ha IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOJICHHUS, J1eN1aTh
BBIBOJIbI 110 pe3yJbTaTaM
HKCHEPUMEHTA IPU MPOBEJCHUN
1a0OPATOPHBIX OMBITOB U
MPAKTUYECKUX padoT.
CrnenoBath npaBuiiaM
0e30macHOi paboThI B
nabopaTtopuu mpu
UCIIOJIb30BAHUN XUMHUYECKOM
MOCY/IbI M 000PYAOBaHUSI.
BeicTpauBarth pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha HH(OPMAIHIO U3
y4eOHUKa U CIPaBOYHbIX
MaTEepUajIoB, IPaAMOTHO
HCIIOJIb30BaTh N3yYEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMHAA

bubmuoreka [JOK
https://m.edso0.ru/00ade488

2.2 O0mas xapaKkTepucTHKA XMMHYecKHX 3j1eMeHTOB VIA-rpynnsl. Cepa u eé coeqmHeHust — 6 yacos

22

OO01mas xapakTepuCcTHKa
anemeHToB VIA-rpynms

1

OO0BICHATE 00IIHE
3aKOHOMEPHOCTH B H3MEHEHHH

bubnmoreka [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

25

26

27

AunnoTponHbie
MOIU(DHUKAIINH CEPBI.
Haxosxnenue cepsl u eé
COEIMHEHUH B IIPUPOJE.
XHUMHUYecKre CBOMCTBA
cepbl

CepoBoaopo1, CTPOCHHUE,
buzndeckue u
XMMHYCCKHE CBOMCTBA

Oxkcuasl cepbl. CepHas

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOICTBA,

IPUMEHEHNE

XUMHUYECKUE PEAKIUH,
JIEKaIlFE B OCHOBE
MIPOMBIIIEHHOTO
croco6a Moy4eHus
CEpPHOM KHUCIIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpYKarolleu cpebl
COEIMHEHUSIMH CEPbI

Beruncnenue maccoBoit
JIOJIA BBIXOJ1A MTPOTYKTA
peaxuuu

cBoiicTB 21eMeHTOB VIA-
TPYIIIBI U UX COSAMHEHHH C
y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3UUECKUE U
XUMHUYECKHE CBOICTBA MPOCTOTO
BEILIECTBA CEPHI U €€
COeIMHEHMH (cepoBOAOPOIA,
OKCHJIOB CEPBI, CEPHON KHUCIIOTHI,
cynb(haToB), CIOCOOBI UX
MOJTyYCHHUsI, TIPUMEHEHHUE U
3HAYEHUE B MPUPOJIE U KUZHU
yenoBeka. OnpenensTb HaTudue
cynb(haT-HOHOB B pacTBOpE.
OOBSCHATH CYIIHOCTD
9KOJIOTHUYECKUX MPobIem,
CBSI3aHHBIX C IIEpepaboTKOM
coenuHeHui ceprl. [Imanuposarsb
Y OCYIIECTBISTh Ha TIPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOUTH HAOIOICHHUS, JIENIaTh
BBIBO/IbI 110 pe3yJIbTaTaM
skcniepumenTa. CienoBath
npaBuiaM 6e30macHoi paboThl B
nabopaTropuu mpu
UCTOJIb30BAHUU XUMHUECKON
MOCY/IbI M 000PYAOBaHUSI.
[Ipon3BOANTH BHIYUCIECHUS IO
XUMHAYECKHM yPaBHEHUSIM.
Hcnonb30BaTh Npyu BHITOJTHEHUN
Y4eOHBIX 3aJJaHUN TEKCTHI
y4eOHUKa, CIIpaBOYHbIE
Matepuaisl (Ilepuoanueckyro

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edso0.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmorekxa [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Tema

28

2.3 O0mas XapakTepuCTHKA XUMHYECKHUX 3J1

OO011as xapakTepucTHKa
351eMeHTOB V A-Ipynibl.
A30T, pacipocTpaHeHue
B IIpUpoJie, PU3NYECKUE
Y XUMHUYECKHE CBOWCTBA

1

CUCTEMY XMMHUYECKUX
anemeHToB /1. I. Meneneena,
TaOJIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B
BOJIE, MIEKTPOXUMUYECKUH P
HaIpsLDKEHUN METAIIIOB).
Hcnonb30BaTh IPpU BBIOJIHEHUU
y4eOHBIX 33JaHUH U B TIpoIIecce
HCCIIEI0BATEIbCKON
NEeSITeIbHOCTH Hay4yHO-
HOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOI'0 COJepKaHus,
CIIPaBOYHbIE MaTEpUAIIbI,
pecypcbl HTEepHETa

eMeHTOB VA-rpynnbl. A3ot, ¢gocdop 1 UX coeMHeHUs — 7 4aCOB

OO0BACHITEL 001I1E
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 371eMEeHTOB VA-TpyHibl
U UX COCIMHEHHH C yUETOM
CTPOEHHMSI UX aTOMOB.

29

AMMmak, ero
¢buznueckue u
XHMHYECKHUE CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHUE

XapakTepu3oBaTh GU3MUECKHUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U ¢pocdopa u ux
COeMHEHMH (aMMuaKa, coJei
aMMOHHSI, Q30THOW KHUCIIOTHI,

30

31

[TpakTuueckast pabota No
3 no teme «Ilonyyenue
aMMHUaKa, U3y4eHHe ero
CBOWCTB»

A3oTHas KACIO0TAa, €€
duznueckue u

HHUTpaTOB, okcuna dhocdopa (V)
1 hochopHOI KUCTOTHI,
¢docdatoB), ctocoObI X
MOJTyYCHHUsI, IPUMEHEHUE U
3HAYEHHE B MPUPOJIE U KUZHH
yenmoBeka. OnpenensiTb HOHBI

bu6mmorexa [IOK
https://m.edsoo.ru/00adeecab

bu6mmorexa [IOK
https://m.edso0.ru/00adf004

bu6mmorekxa [JOK
https://m.edsoo0.ru/00adf180

bu6mmoreka [{OK
https://m.edso0.ru/00adf306



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

XMMHYECKHE CBOMCTBA

32

33

34

Tema 2.4 O01masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeHTOB |VA-rpynnsbl. Yriepoa 1 KpeMHMi M MX coeiMHEeHHs — 8 yacoB

Hcnonb3zoBanue
HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBe
MUHEpaTbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3sHEHUE
OKpYXKarollen cpeibl
COCIMHCHUSIMU a30Ta

®Dochop. Okcun
docdopa (V) u
dbocdopHas KUCI0Ta,
¢duznueckue u
XUMHYECKHE CBOICTBA,
NOJTy4YeHHE

Hcnonb3zoBanue
docdaroB B kauecTBe
MHUHEPATbHBIX
ynoOpeHuit. 3arps3HeHue
MPUPOJHON CpeIbl
dbocharamu

aMMOHUS U pochaTHOHBI B
pactBope. OOBSICHATH CYITHOCTh
IKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XKJICHUEM
coeMHEeHHH a30Ta u Gocdopa B
OKpY>Karollen cpene.
[TmaHupoBaTh U OCYIIECTBISATH
Ha TPAKTHKE XUMUYICCKUE
9KCIEPUMEHTBI, TPOBOIUTH
HAOJIIOIEH NS, IeJIaTh BEIBOILI 10
pe3yabTaTaM SKCIIEPUMEHTA MPH
IIPOBEJICHUH JIADOPATOPHBIX
OTIBITOB M MPAKTHYECKOU
pabotbl. CrietoBaTh MpaBUiIam
0e30macHOi paboTHI B
nabopaTopuu pu
WCIIOJIb30BAHUU XUMHUECKOU
TOCY/IbI M1 000PYAOBaHUSI.
[Ipou3BOANUTE BBIYMCICHUS 110
XUMHUYECKUM YPAaBHECHUSIM.
Hcnonb30Bath mpu BHIOTHEHUH
Y4eOHBIX 3aJJaHUN TEKCTHI
yueOHHUKa, CIIPaBOYHbIE
MaTepuaisl (IepuoANYECKYIO
CUCTEMY XUMHUYECKUX
anemenToB 1. I. Menjeneena,
TaOIUIly PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAHHM U COJICH B
BOJIE, DIEKTPOXUMUYECKUH Pl
HanpspKEHUH METaJlIoB)

bubmuorexa [JOK
https://m.edso0.ru/00adf518

bubmuoreka [JOK
https://m.edso0.ru/00adf68a

bu6mmoreka [IOK
https://m.edso0.ru/00adfc20

35

Yraepon,

1

OO0BICHATE 00IINE

bu6nmoreka [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

pacnpocTpaHeHue B
npupoze, Gu3nvIecKue u
XMMHYECKHE CBOHCTBA

36

37

38

39

40

Okcuapl yraepoja, ux
dusnueckue u
XHUMHYECKHE CBOMCTBA.
DKOJIOTHYECKUE
po0JIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
YronbHas KUCIIOTa U &
conu

[IpakTuyeckas pabora Ne
4 no teme "llonyuenue
YIJIEKHCIIOrO Tas3a.
KavecTBeHHast peaxius
Ha KapOoHaT-uoH"

IlepBoHavanbHbIE
MTOHSATHS 00
OpTraHUYECKUX
BEIISCTBax Kak O
COCTMHEHUSX YTIIepoia

Kpemnuit u ero
COCIMHEHUS

41

[TpakTuueckast pabota No
5. Pemenue
DKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeMeE
«Baxneimnne
HEMETaJJIbl U UX
COCJIMHEHMUS

42

KonTponbhas padota Ne3

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB 31eMeHTOB |V A-
IPYIIIBl U UX COEAMHEHUH ¢
y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKUE U
XMMHUYECKHE CBOICTBA IPOCTHIX
BEIIIECTB YIJIepo/a U KpEMHUS U
HUX COCTUHEHHH (OKCHIOB
yriiepoja, yrojabHON KUCIIOTHI,
KapOOHATOB, OKCHUJA KPEMHUS,
KPEMHHEBOM KHCIIOTHI,
CUJIMKATOB), CIOCOOBI UX
MOJTyYEeHHUs], IPUMEHEHUE U
3HAYEHHUE B MPUPOJE U KU3ZHU
yenoBeka. OOBACHATD
MIPUYHUHHO-CJIEICTBEHHYIO CBS3b!
CTPOEHUE BEIECTBA — CBONCTBA
— IpPUMEHEHUE — Ha IpUMepax
COCIMHEHUH YIJIepoaa U
KpeMHus. Onpenensitsb
KapOOHAT- M CWJINKAT-HUOHBI B
pactBope. OOBSACHATH CYITHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XKJIEHUEM
YIJIEKUCIIOTO Ta3a B
OKpY>Karollen cpene.
ITonTBepxaTh OCOOEHHOCTH
COCTaBa OPraHMYECKUX BEIIECTB
PUMEPaMH MPOCTHIX
COCTMHEHMH (METaH, TaH,
9TWIIEH, alleTUJIEH, dTAHOII,
[NIMLEPHH, YKCYCHas KHCIIOTa),

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

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuorexka [JOK
https://m.edso0.ru/00ae006¢c

bubmuoreka [JOK
https://m.edso0.ru/00ae027e

bu6mmoreka [JOK
https://m.edso0.ru/00ae054e

bu6mmorexa [IOK
https://m.edso0.ru/00ae080a

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmorexa [{JOK



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

o teme «Baxueiimue
HEMETAILIBL M UX
COEIMHEHU

B3aMMOCBSI3b HEOPTaHUYECKUX
COCIMHEHUH YIIIepoaa U
OpPraHMYECKUX BEILECTB.
OnwuceIBaTh posib OEITKOB, KUPOB
U yTJIEBOJIOB B

(O YHKITMOHUPOBAHHUH KUBBIX
OpPraHU3MOB, COCTAB MPUPOIAHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX
poIib B OBITY U
IpoMBIIIIEHHOCTH. [IpoBOANTE
BBIYHCIICHHS 110 yPaBHEHUSM
XMMHYECKUX PEAKIIUH.
[1nanupoBaTh U OCYIIECTBISATh
Ha MPaKTHUKE XUMHYECKHUE
9KCIIEPUMEHTHI, IPOBOIUTH
HAOJIIOIEH NS, IeJIaTh BHEIBOALI 10
pe3ylbTaTaM 3KCIepruMeHTa Ipu
MIPOBEJIEHUU JIa0OPATOPHBIX
OTIBITOB U MPAKTUYECKHUX paboT.
CrnenoBaTh paBuiIam
6e3omacHoil paboThI B
nabopaTropuu mpu
UCIOJIb30BAHUU XUMHUECKON
MOCY/IbI M 000PYAOBaHUSI.
Hcnonb30Bath mpu BHITOTHEHUH
Y4eOHBIX 3aJJaHUN TEKCTHI
y4eOHUKa, CIIpaBOYHbIE
Matepuaisl (Ilepuoanueckyro
CHCTEMY XMMHUYECKHX
anemenToB 1. . Menaeneena,
TaOJIMILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHM U COJICH B

https://m.edso0.ru/00ae0e18



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

Pasgea 3. Meraaasl 1 ux coeauHenus — 20 yacos

Tema

3.1 O0mme cBoiicTBAa MEeTALJI0B — 4 yaca

BOJIE, DIICKTPOXUMUYECKHUH Psilt
HalpsLKEHUH METAJLIOB)

43

44

45

46

OO0m1as XxapakTepucTUKa 1
XUMUYECKHUX JIEMEHTOB
— METaJIJIOB.
Merainueckas CBsi3b U
MeTajuInuecKas
KpUCTAJUTHYECKast
peméTka. Pu3nvecKue
CBOICTBa METAJIOB

XUMHYECKUE CBONCTBA 1
METAaIJIOB.
DIEKTPOXUMUYECKUN
PAIl HaNPsSHKEHU N
METaJIJIOB

OO61me crnocoOsl 1
MIOJIyYEHUS] METAILIOB.
Cnnasel. Beruncnenus no
YPaBHEHHUSAM
XUMUYECKHUX PEAKLUH,
€CJIM OJIMH U3 PEareHTOB
COJIEP’KUT IPUMECH

ITonsiTHE O KOppO3UHU
METaJUIOB

PackppiBaTh CMBICT H3y4aeMBbIX
MOHSATUNA U IPUMEHSTH 3TH
TIOHSATHUS MPU OIIMCAHUH CBOMCTB
BEIIECTB U UX MPEBPALLIECHUMN.
OO0BACHITEL 001I1E
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOBMETAJIJIOB U
HUX COEMHEHMI C y4ETOM
CTPOCHHUSI KX aTOMOB.
XapakTepu30BaTh CTPOCHUE
METaJUIOB, 001IHe (PU3NUECKHE U
XUMHYECKHE CBOMCTBA
METaJUIOB. XapaKTepru30BaTh
o01re crocoObl MOTyUYeHUs
MeTaioB. ONMUCHIBATH CIIOCOOBI
3aIUTHl METAJIOB OT KOPPO3UHU.
CrnenoBaTh mpaBuiIam
6e30macHol paboThI B
naboparopuu mpu
HCIIOIB30BAHUN XHUMHUYECKOM
MOCyZABl U 000y IOBAHUS.
[Tpon3BOUTH BEIYUCIICHUS 110
YpaBHEHUSIM XUMUYECKHUX
peaKuuii, €Clii OJIMH U3
pEareHToB COAEPKUT MPUMECH.
VYyacTBOBaTh B COBMECTHOM
paboTe B mape Wid TpyIIre.

bubmuorexa [JOK
https://m.edso0.ru/00ae103e

bubmuoreka [JOK
https://m.edso0.ru/00ae1156

bubmuoreka [JOK
https://m.edso0.ru/00ae1156

bu6mmorekxa [JOK
https://m.edsoo0.ru/00ael1278



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

Hcnonbs30Bath npu BBIIOJIHEHUH
y4eOHBIX 3aJaHUN TEKCTHI
yueOHHUKa, CIIPaBOYHbIE
marepuaisl (Ilepuonuueckyro
CUCTEMY XUMHYECKHUX
anemeHToB /1. I. Meneneena,
TabJIUIly PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAHUM M COJICH B
BOJIE, JIEKTPOXUMHUYECKUIN P
HalpsLKEHUH METAJLIOB)

OO0BACHITE 001I1E
3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB 3JIEMEHTOBMETAILJIOB U
UX COCIMHEHMM B IpyIIax ¢
y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepru3oBarh (PU3UUECKUC U
XUMHYECKHE CBOICTBA MPOCTHIX
BEILIECTB METAJIJIOB M MIX
coeuHEeHNH (OKCUIOB,
THUAPOKCHJIOB, COJICH), CTOCOOBI
WX TOJY4YEeHUS, TPUMEHEHUE U
3HAUEHUE B MPUPOJIC U KU3HU
YyenoBeKa. Y CTaHABIUBATh
MPUYUHHOCIICACTBCHHYIO CBSI3b:
CTPOEHHUE BEIleCTBA — CBOMCTBA
— TPUMEHEHHUE — Ha IpUMepax
M3Yy4aeMbIX BEIIECTB.
Pacno3naBsath ¢ TOMOIILIO
KaueCTBEHHBIX PEaKIINii HOHBI

Tema 3.2 BaskHelilnme MeTaJJIBI U UX coeMHeHns — 16 yacoB
47 [lenoyHbIe MeTAILIbI 1
48 OKcuabl U THAPOKCHUTBI 1

HATPHS U Kaaus
IllenouHo3eMenbHbBIC 1
49 METaJUIbI — KAJIBIIUHA U
Mar"aui
50 Baxneiinme coefuHeHUS 1
KaJIbILUs
51 0O0001eHne 1 § 1
CHCTEMAaTH3alMs 3HAaHUH
52 JKEcTKOCTh BOJBI M 1
crocoO0bl €€ yCTpaHeHus
[TpakTuyeckas pabora Ne | 1
53 6 mo Teme "JKEcTKoCTh
BOJIBI U METOJIBI €€
yCcTpaHeHus"
N 1
54 ATroMUHHN

METAJJIOB: Maruus, KaJdblud,

bubmuoreka [JOK
https://m.edso0.ru/00ae14b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [JOK
https://m.edso0.ru/00ae15e8

bubmuoreka [JOK
https://m.edso0.ru/00ae15e8

bu6mmorexa [IOK
https://m.edso0.ru/00ae1886

bu6mmorekxa [JOK
https://m.edsoo.ru/00aelae8

bu6mmorekxa [JOK
https://m.edsoo0.ru/00aelc64



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

AmdoTepHbIe CBOMCTBA 1

o5 OKCHJIa U THJIPOKCH]IA

56 Keneso !
Oxcuipl, TUIAPOKCUIBI U 1

57 coymm xkene3a (1) u
xenesa (1)

58 O6o0mmeHue u } 1
CcHCTeMaTh3aIys 3HaHUH
[TpakTnueckas padora Ne 1
7. Pelienue

59 AKCTICPUMECHTATBHBIX

3aja4 110 TEMC
«Baknennine MeTalIbl B
X COCIUHCHU)

Breraucnenns mo 1
YpaBHEHUSIM
XUMUYECKHUX PEaKLUH,
€CJIM OJIUH U3 PeareHTOB
60 JIaH B U30BITKE WIH
COJIEPKUT IPUMECH.
Brramcnenns maccoBoi
JIONTU BBIXO/1a TIPOJYKTa

peakiuu
61 0O0001eHue 1 } 1

CHCTEMAaTU3alMsl 3HaHUH

[TpoBepounas padota 1o 1
62 TeMme «Baxkaeume

METAJIbI U UX
COCOUHCHU A

ATFOMUHMS, IUHKA, jxkerne3a (1) u
xenesa (1), meau (I1).
JlokaspiBaTh aM(pOTEpHBII
XapaKTep OKCUJIOB U
TUAPOKCHUIOB AJIFOMUHUS U
uuHka. [LmanupoBath u
OCYULIECTBJIATh HA ITPAKTUKE
XUMHUUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJNUTH HAOIIOICHUS, 1eTIaTh
BBIBOJIbI 110 pe3yJbTaTaM
SKCIEPUMEHTA MPU ITPOBEACHUN
71a0OPATOPHBIX OMBITOB U
MPaKTUYECKHUX PadoT.
CrnenoBath npaBuiiaM
0e30macHOi paboTHI B
nabopaTopuu pu
WCIOJIb30BAHUHM XUMUYECKON
TOCY/IbI M1 000PYAOBaHUSI.
IIpon3BoaNTE BEIUMCIIEHHUS 110
XUMHYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wju TpyrIe.
BeicTpauBarth pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha HH(OPMAIHIO U3
y4eOHUKa U CIPaBOYHbIX
MaTEepUajIoB, FPaAMOTHO
HCIIOJIb30BaTh N3yYEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMUHU

bu6mmoreka [JOK
https://m.edso0.ru/00aelc64
bubmuoreka [JOK
https://m.edso0.ru/00ae1d86

bubmuoreka [JOK
https://m.edso0.ru/00ae35e6

bubmuoreka [JOK
https://m.edso0.ru/00ae3de8

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

Pasnen 4. Xumus u okpyxkawmas cpeaa — 3 yaca



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Tema 4.1 BemmecTtBa 1 MaTepuaJibl B )KM3HH Yesl0oBeKa — 3 yaca

63

BemecTBa u matepuaibl
B IOBCEHEBHOMN KU3HHU
yeJIoBeEKa

1

64

65

66

XuMu4eckoe
3arpsisHEHHE
OKPYKaroILEH Cpebl

Pons xumuu B perieHun
HKOJIOTMYECKUX MPOOIeM

Ntorosas KOHTpoOJIbHAS
pabora

XapakTepu3oBaTh POJiIb XUMUU B
pa3nMyHbIX chepax
NEeSITeNIbHOCTH JIF0JIEH, OCHOBHbBIE
BELIECTBA U MaTEPUAJIbL,
MIpUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.
OOBSCHATH yCIOBUS
0€30IaCHOT0 MCITOJIb30BAHUS
BEIIECTB U XUMUYECKHUX PEaKIIHii
B ObITY. AHaNU3UPOBATh U
KPUTUYECKH OLEHUBATh
WHGOPMAIIHIO O BIUSHUA
MIPOMBIIIIJIEHHOCTH, CETECKOTO
XO03SIICTBA, TPAHCIIOPTA U JIp. HA
COCTOSTHUE OKPY>KaIOIIEH Cpebl.
YMeTh 0Ka3bIBaTh NEPBYIO
MOMOIIb IIPY XUMHUYECKUX
0’KOTax M OTPABJICHUSX.
[IpuHrMate ygactue B
00CyXJIeHUH MTpodIieM
XUMHYECKOHN U 3KOJIOTMYECKOM
HaNpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UIIUIO 110
npobiemMe U npeagaraTh
BO3MOXKHbIE TYTH €€ pelIeHUs

bubmuorexa [JOK
https://m.edso0.ru/00ae3f50

bubmuoreka [JOK
https://m.edso0.ru/00ae4270

bubmuoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmorekxa [JOK
https://m.edsoo.ru/00ae0d0a

Cormacno
rpaduky,
YTBEPKICHHOMY
PUKa30M
TMpEeKTOpa
MBOVY



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

67

68

PesepBHBIi ypOK.
0O00011eHuEe 1
cHCTeMaTHU3alus 3HaHUN
Pe3epBHBIii ypOK.
O6o0mmeHue u
CHCTEeMAaTH3alMsl 3HaHUH

bu6mmoreka [JOK
https://m.edso0.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

«'mumHaszug Ne
1»



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