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IHHOACHUTEJIBHAA 3AIIMCKA

IIporpaMma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs COCTaBJI€HAa Ha OCHOBE TPeOOBAHUH K
pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM MpOrpaMMbl OCHOBHOIO 00IIero o0pa3oBaHMs,
npencrasieHHbix B @I'OC OO0, a Takke Ha OCHOBE (enepaiabHON pabodell mporpaMMbl BOCHHUTAHUS U C
yu€TOM KOHIENIMU MpernojaBaHust y4eOHOro mpenMeTa «XuUMHs» B 00pa3oBaTeNbHBIX OpraHU3ALUAX
Poccuiickoit @eneparuu.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUS»

[IporpamMMa mo xumuu Ja€r MpeAcTaBlIECHUE O LEsAX, OOlIeH cTpaTeruu OOy4YeHHs, BOCHUTAHHS U
pa3BUTHA O0OydarolUXCsl CpPEeACTBAMU Y4eOHOro IpelMeTa, YCTaHaBIMBAaeT o0O0sA3aTeNbHOE MPEIMETHOE
coJiepKaHue, IIPEeNyCMaTpUBaeT paclpeielieHue ero o Kjiaaccam U CTPYKTYPUPOBAHME IO pa3jenaMm U TeMaMm
MPOrpaMMbl [0 XUMHUH, OIPEACIAECT KOJUYECTBEHHbIE M KAYECTBEHHBIE XAapaKTEPUCTUKHU COJEPHKAHUS,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3YyYEHUS XUMHHM C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKU y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00YyYaromMXcs, ONpeAessieT BO3MOKHOCTH
mpenMeTa JUsl peali3aluy TPeOOBAHMI K pe3ysIbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEebHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEro O00pa30BaHMs, a TAKXKE TPeOOBAHHH K pe3ysbTaraM OOYUYCHHSI XHMHH Ha yYPOBHE
Lenei M3ydeHus MpeAMeTa M OCHOBHBIX BUIOB y4eOHO-TIO3HABATENBHOW AESITENFHOCTH OOYy4aromierocs Mo
OCBOEGHUIO YUeOHOIO COJIepP KaHHUS.

3HaHHE XUMHUHU CIYXXUT OCHOBOM i (opMHpOBaHMS MHUPOBO33PEHHUS OOYYaroOIIEerocs, ero
MPEJICTABICHAA O MaTEepPHALHOM CIMHCTBE MHpPA, BAXKHYIO POJb UIrPaloT (QOpMHUpYEMbIe XUMHUEH
MPEACTABICHUSI O B3aUMOINPEBPAICHUSX SHEPTHH U 00 BOJIIOIMHM BEIIECTB B MPHUPOJE, O MYTAX pEIICHUS
rII00aMbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
9KOJIOTMUECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEH JJIsT caMOpPa3BUTHSI M (POPMUPOBAHUS KYJIbTYPhI IUIHOCTH, €€
o0mieit ¥ GyHKIIMOHATEHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHpPOBAHHE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OOYyYaroIuXcs, HaBBIKOB UX
CaMOCTOATENIbHOW  Y4eOHOW  JIeATENIbHOCTH, OKCIIEPUMEHTAIBHBIX W  HMCCIEIOBATEIIbCKUX  YMEHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAy4YHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3TJSAa Ha
€IMHCTBO TPUPOJBI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaroM B (OPMHPOBAHUHM €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH O0yYaroIIuXcs;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUSM, K IPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTUYECKOE 00pa30BaHUE O0YJArOIINXCS.

JlanHble HampaBlieHHWs B OOYYEHMHM XHMHUU OOECHEYMBAIOTCS CHEIUUKON colepkaHus Y4eOHOro
npeaAMeTa, KOTOPBIA SIBISETCA TEJAaroruvyeckyd aJanTHPOBAHHBIM OTpaX€HHEM O0a30BOM HayKHM XUMUU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPHEHTUPOBAH HA OCBOCHHE OOYJArOIIMMHUCS
CUCTEMBI IEPBOHAYAIBHBIX IIOHATUH XUMHUH, OCHOB HEOPraHWYECKOW XHMHH M HEKOTOPBIX OTAEIBbHBIX
3HAYUMBIX TTOHSATHUIA OPraHUYECKON XUMUHU.

CtpykTypa coaep aHus MPOrpamMMBbl 10 XUMHUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOa K €€
n3yuyeHuto. CoepxaHue CKIAIbIBAETCS U3 CUCTEMbI MOHITHI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI
MOHATHM O XuMudeckoi peakmuu. OO0e OSTU CUCTEMBI CTPYKTYPHO OPTraHMW30BaHbl MO TPUHIUIY
MOCTE0BATEIBHOTO Pa3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUA Pa3HOTO YPOBHS:

— @TOMHOMOJIEKYJIIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;
— Y4E€HUS O CTPOEHUHU aTOMA U XUMUYECKOU CBS3H;

— MpeCTaBIEHUHN 00 3NIEKTPOTUTHUECKON AUCCOIMAIIMU BELIECTB B PACTBOPAX.



Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE HOMIIMPHYECKU IOIYYCHHBIX WM OCMBICIECHHBIX
(akTOB, pa3BUBAIOTCS IMOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYrOMY, BBIMONHSAS (PYHKIMH OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEH IPAKTUYECKOr0 IPUMEHEHUS U IOTYYEHUS U3y4aeMbIX
BELLECTB.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMUS»

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs BaKHOE 3HAYCHHE MPUOOPENH TaKue
LeJH, KaK:
— (opMupoBaHUE WHTEIUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHHIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPHHSATHIO PELICHUH, CIOCOOHOW aJanTHpOBAaThCs K OBICTPO MEHSIOUIMMCS YCIOBHSAM
KHU3HU;
— HamnpaBleHHOCTh OOyYeHHsS Ha CHCTEMaTHMYecKoe MpUOOIIeHHe OO0y4yarommxcs K CaMOCTOSITENbHOM
MO3HABATENIBHON JESATEIHHOCTH, HAYYHBIM METOAAM MO3HAHUSA, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;
— o0ecrnieueHHe YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYarOUMMHUCS OIbITa Pa3HOOOpa3HOU
JESTeNbHOCTH, TMO3HAHHUA M CaMOIIO3HAHUSA, KIIIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA), HWMEOIINX
YHHUBEPCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;
— (dopmupoBanue oOmiel (yHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, B TOM YHCIIE YMEHHUU
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OTIBIT, TIOJTYYEHHBIC TIPU U3yYCHUN
XUMHH, TPUMEHSITh UX MPU PEUICHUH MTPOOJIEM B MOBCEAHEBHOM KU3HU U TPYAOBOM JAESITEIbHOCTH;
— (hopMupoBaHue y 00y4arOIUXCs TYMaHUCTHUECKUX OTHOIICHUN, MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUMA
Uil BBIPAOOTKH SKOJIOTUYECKH I1eJIeCO00pa3HOro MOBEACHUSI B OBITY W TPYIOBOW JAEATEIHHOCTH B IEJSIX
COXpaHEHUs CBOETO 3710POBbS U OKPYXKAIOIIEH IPUPOIHOMN CpEeibl;
— pa3BUTHE MOTHUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIUTAaHHIO Ha OCHOBE
YCBOGHHUS O0IIEYeIOBEYECKIX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpOo(duiis U HalPaBICHHOCTH
JaJIbHENUIIEro 00yUYeHUs.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUs» B YHEBHOM IIVIAHE

OcBoeHME MpOrpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHUIO IMPEACTABICHHUS O XUMHYECKOU
COCTABJIIOLIEH HAay4HOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOM NIPHUPOAIbI, IEHHOCTHOI'O OTHOLICHHUS K
Hay4HOMY 3HAHUIO U METOJaM ITO3HAHMs B Hayke. M3ydeHne XUMUU IPOUCXOAUT C NIPUBIICYEHUEM 3HAHUN U3
paHee M3yYEHHBIX YUeOHBIX NpeameToB: «Okpyxaromuil mup», «buomnorus. 5-7 kmaccel» U «Pusuka. 7
KJIace».

[Ipy m3ydyeHHH XUMUU MPOUCXOIUT (HOpMHpPOBAHHE 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak oOjacTu
COBPEMEHHOI0 €CTECTBO3HAHUSA, IMPAKTHUYECKOU ICATENBHOCTH YEIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a7aya yueOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHMM CHCTEMbl XUMHUECKUX 3HAHUNA —
BaOXHEHIINX (QakTOB, NOHITUNA, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, JOCTYNHBIX 0O0O0OIIeHH
MHPOBO33PEHYECKOT0 XapaKkTepa, si3bIKa HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HaHUS IPU U3yUYEeHUU
BEIIECTB M XUMUYECKUX pEaKIii, B HYOPMUPOBAHUU U PA3BUTHUHU MO3HABATEIBHBIX YMEHHUN U UX MPUMEHEHHUH B
y4eOHO-TT03HABaTEeIbHOH U y4eOHO-HCCIIeOBATENLCKOM JESITEeNbHOCTH, OCBOCHUHU MpaBHJl 0€30MacHOro
oOpallleHus! C BeIleCTBAMHU B IOBCEITHEBHOM JKU3HU.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJI M3YyYEHHUs] XMMHHM Ha YpOBHE OCHOBHOTO 00IIero odpazoBaHus,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).

1. COAEPKAHHUE YYEBHOI'O IIPE/IMETA
8 KUIACC

HepBOHa‘laHLHLIe XUMHUYECCKHE NTOHATHSA



[Ipeamer xumuu. Ponb XWMHMM B KU3HHM YelIOBeKa. XHMMHsS B CHUCTEME HayK. Tena W BellecTsa.
@du3nyecKkue CBOMCTBA BELIECTB. ATrperarHoe cocTosiHue BelecTB. [loHsATHE 0 MeTonax MO3HAHUS B XUMHH.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3aesieHus] CMECEeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE IeMEHTbl. CUMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U CloKHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiectB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBasg 1o
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KonmnuectBo BemectBa. Monb. Monsipaas macca. B3auMocBsA3p KOJIMYECTBA, MacChl M YHUCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

du3nueckrue U XUMHUECKHUE SIBJICHUSA. XUMUUYECKasi peakius U €€ MpU3HaKu. 3aKOH COXPAHEHUS! MacCChl
BellecTB. Xumuueckue ypaBHeHus. Kraccuduxamms XUMHYECKHUX peaKIHMi (COeIMHEHUs, DPa3IOkKEeHHS,
3aMeIIeHHs, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/AOH, MpaBuiamMu paboThl B Jaboparopuu U mpuéMaMu OOpamieHus ¢
nabopaTopHbIM 000pyAOBaHHWEM, WM3YYEHHE M OlHcaHue (U3MUECKUX CBOICTB 0Opa3lOB HEOPraHUYECKUX
BellecTB, HaOMIOAeHne Pu3ndyeckux (IJIaBICHUE BOCKA, TasHUE JIbJIa, paCTUpaHHe caxapa B CTYIKE, KUTICHHE U
KOHJICHCALlUS BOJbI) M XMMHYECKUX (TOpPEHHE CBEYH, MPOKATMBAHHE MEIHOIH MPOBOJIOKH, B3aUMOJICHCTBUE
Melna C KHUCJIOTOW) SIBIEHMM, HAOIIOJEHHE W OIMCAaHUE IPU3HAKOB IPOTEKAHUS XUMHUYECKUX pPEaKIHi
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3iloKeHUE TUAPOKCUAA MEIu
(1) mpu HarpeBaHuH, B3aUMOEUCTBHE Kene3a ¢ pacTBopoM comu meau (Il), u3ydenue crocoboB pasmeneHust
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTPOBaHWE, BHINAPUBAHUE, TUCTWILISAIUS, XpoMmaTtorpadus, MpoBeAeHUE
OYHUCTKHU IOBAapeHHON COJM, HAOIIOJEHUE U ONMCAHUE PE3YJIbTaTOB MPOBENEHUS OIbITA, WLIFOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MaCcChl, CO3AaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPHKHEBBIX ).

BaikHeiinmue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3zmyxa. Kuciopon — anemeHT u mpoctoe BemiectBo. HaxoxaeHue
KHCIIOpOJla B IpHUpoJie, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu ropenus). Oxcupasl. Ilpumenenue
kucinoposa. CriocoObl MoydyeHus: KUCIopo/ia B JIaOOpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucnopoza B
npupoje. O30H — aJuIOTpoITHAs MOAU(DUKALIUSA KUCIOPOIa.

TennoBoil ekt XuMHUUYECKON peakIuH, TePMOXMMUYECKHE YPaBHEHHS, 9K30- U IHJIOTEPMUUYECKHE
peakuuu. TomauBo: yrojab M MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE NapHUKOBOro 3¢ddexra, paspyuieHue
030HOBOTO CJIOSI.

Bonopon — osnemeHT M mpocTtoe BemiecTBO. HaxokaeHwe Bojgopoja B Npupozae, (pu3MuecKkue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI NoydeHusi. Kuciorsl u comm.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue CBOWCTBAa BOJbl. Bojma kak pactBoputenb. PactBopbsl. HachlllleHHbIE M HEHACHICHHBIC
pacTBOpBl. PacTBOpMMOCTB BewieCcTB B BOAE. MaccoBas 10y BELIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA
Boabl. OcHoBaHusA. Ponb pacTBOpoB B HpHpoAe M B JKU3HM YeloBeka. KpyroBopoTr BOAbl B INPUPOJE.
3arpsi3sHeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudukanms Heoprannueckux coenunennii. Oxkcunpl. Kmaccudukamus oKCHIOB: COJIE00pa3yromne
(ocHOBHBIE, KHCJIOTHBIE, aMmdoTepHble) U HecojieoOpasyomue. Homenknarypa oxcuaoB. dusndeckue u
XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM M HepacTBOpHMbIE ocHoBaHMs. HomeHknarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHre OCHOBaHUIA.

Kucnorsl. Knaccuduxanus xucnor. Homenkiatypa kucioT. @uU3MUECKHE W XUMHUYECKHE CBOMCTBa
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucmior.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWCTBa cosell. [lomydenue coneil.

I'eneTndeckas CBI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.



Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJICNICHUE COIePKaHuUsI KUCIIOPO/Ia B BO3IyX€, MOJIydeHUe, COOMpaHue, paclio3HaBaHue
U U3yuyeHHE CBOMCTB KHCIOpOJa, HaOJIOJEHHE B3aUMOJCHCTBUS BELIECTB C KHCIOPOJAOM M YCIOBHUS
BO3HUKHOBEHHUS U MpPEKpallleHus TopeHus (mokapa), 03HaKOMJICHHE C O0pa3llaMH OKCHUJIOB M OINHCaHUE UX
CBOICTB, IOJy4yeHUe, coOupaHue, paclo3HaBaHUe U W3YYEHHE CBOMCTB BOAOpOJa (TOpEHHE), B3aUMOICHCTBHE
Bogopoga ¢ okcumoMm wmenu (I1) (BO3MOXHO HCIIONIB30BaHHE BHICOMATEPHAIIOB), HaOIOIeHHE 00pa3ioB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEJOBAaHME OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MAcCOBOM J0JeH pacTBOPEHHOIO BELIECTBA,
B3aMMO/ICIICTBHE BOJIbI C METaJUIaMH (HATPHEM M KajbI[eM) (BO3MOKHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB),
UCCIIeIOBaHNE 00pa3I[0B HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOMIOJCHHE M3MEHEHHS OKPACKU
MHJUKAaTOPOB B PACTBOPAaX KUCJIOT W LIeJIoYed, u3yuyeHue B3aummozeictBus okcuna meau (ll) ¢ pactBopom
CEpPHOM KHUCJOTHI, KHCIOT C METAJUIaMHU, PEaKkUUd HEUTpaau3alMu, MMOJy4YEeHHE HEPaCTBOPHMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO MeTajula APYIMM M3 PAcTBOpPa COJM, PELICHHE SKCIEPUMEHTAJIbHBIX 3aJa4 MO0 TeMe
«Baxnennme Ki1acchl HEOPraHMYECKUX COCIUHEHUN».

Iepuonnuecknii 3axkon u Ilepuoamueckass cucrema xumudeckux 3jementoB [I. U. MenneieeBa.
Crtpoenue aToMoB. XuMu4eckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[lepBble MONBITKN KJIACCU(UKAUU XUMHUYECKHUX 3JIeMEHTOB. [IoHATHE O rpymnmax CXOAHBIX 3JIEMEHTOB
(menoYyHble W LIEIIOYHO3EMETIbHbIE METalUIbl, TajOreHbl, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT
am(pOoTepHbIE OKCUBI U TUAPOKCUIBL.

[lepnonnueckuint 3akoH. Ilepmomuueckas cucrema xumuueckux sieMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u nnuHHONEeproaHas ¢opmel [lepuonudeckoii cucteMbl XxuMudeckux siaementoB 1. .
MenpeneeBa. [lepuoasl u rpymnmnbsl. @U3MYECKUd CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB NEPHOJA U T'PYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX sjep. M3otonbl. Dnextponbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK
aToMOB TiepBbiX 20 xuMuueckux 3yemMeHToB Ilepuoguyeckoit cucremsl . . MenneneeBa. XapakTepucTuka
XMMHMYECKOI0 3JIEMEHTA 110 €ro MoJjoxeHuto B [lepuoauueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHsS paauyca aToOMOB XHMHYECKHMX JJEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10 TPyIIaM U NMepUoJIaM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoguueckoil CUCTEMBI XUMUUYECKUX DJIEMEHTOB Il Pa3BUTHUSA
Hayku U npaktuku. JI. . Menzenees — y4€HbIl U IpayKJaHUH.

Xumuueckasi CBs3b. KoBajeHTHass (ToJisspHAs W HEMOJISIPHAs) CBSI3b.  DJIEKTPOOTPHUIIATEIHLHOCTH
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp okucneHus. OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuMu. llpomeccsl okucieHus
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpa3loB BEUIECTB METAIJIOB W HEMETAUIOB, B3aUMOJICHCTBUE THUAPOKCUIA IUHKA C
pacTBOpaMM KHCJIOT M UIEJIOYEH, IPOBEIEHUE OIBITOB, MIUIIOCTPUPYIOUIUX IPUMEPHI OKUCINTEIBHO-
BOCCTAHOBUTEJIbHBIX peakiuil (TopeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Meoscnpeomemmnbwie ceasu

Peanmu3amuss MeXnpeIMETHBIX CBS3€d NPU H3YYEHMHM XMMHU B 8 KJAcCe OCYILECTBIISIETCS Yepe3
MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH, TaK U MOHATUH, SBIISIOUIMXCS CUCTEMHBIMH JUIS
OTJENbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HaydHbIH (akT, TUIIOTe3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTES,
KJ1accupuKalus, IepuoAnYHOCTb, HAOIIOCHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

@dusuka: MaTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOMNbI, PaAHOAaKTUBHOCTD,
MOJIEKYJIa, JEKTPUIECKHUI 3aps], BEIIECTBO, Te0, 00BbEM, arperaTHoe COCTOSTHUE BEIeCTBa, ra3, pusnyeckue
BEJIMYMHBI, €UHUIIBI U3MEPEHUSI, KOCMOC, TUTAaHETHI, 3BE3/1b1, COHIIE.

buonorust: potocuntes, npxanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIC MOPOJIBI, MOJE3HBIE MCKOIMAaeMble, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakust

[lepuoanueckuii 3akoH. [lepuoguueckas cucrema xumuueckux 3nemeHToB /1. 1. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B WU3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kaud,
KaJIbLUs W UX COEAMHEHHH B COOTBETCTBHM C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepuoguueckoit cucreme H
CTPOEHHEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKON CBSI3U. THIBI KPUCTAIIMYECKMX PEUIETOK, 3aBUCHMOCTb
CBOMCTB BEILLIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUJJA XUMUYECKOU CBA3H.

Knaccupukanus M HOMEHKJIAaTypa HEOPraHMYECKHMX BellecTB. XHUMHYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIIMXCSL K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COECIUHEHMI, F€HEeTHYecKas CBsI3b HEOPTaHWYECKHX
BELIECTB.

Knaccugukanus XuMHUeCKUX peakiuii o pa3IMYHbIM IpU3HAKaM (110 YUCIIy U COCTaBY y4acTBYIOIIUX B
PEaKIMU BEIECTB, MO0 TEIIOBOMY 3(P(EKTy, N0 U3MEHEHUIO CTENICHEH OKUCIIEHUS! XMMUYECKHX 3JIEMEHTOB, 110
O0paTUMOCTH, IO YYacTHUIO KaTajdu3aTopa). OJK30- M OSHAOTCPMHYECKHE pPEaKIUH, TEPMOXUMHYECKHE
YpaBHEHHS.

[lonste o cxopoctu xumuuyeckoil peakuuu. Ilondarue 006 oOpaTUMbIX U HEOOPATHUMBIX XMMHUYECKUX
peakuusix. IloHATHE 0 TOMOTEHHBIX U IeTEpPOreHHbIX peakuusax. [lonstue o karanuse. [lonsaTHe 0 XUMUYECKOM
paBHOBecHM. DaKTOpbI, BIUAOIME HA CKOPOCTh XMMHMYECKONM pEaKIMH U IIOJOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, JIEKTPOHHBIN OaJIaHC OKUCIIUTENbHO-BOCCTAHOBUTEIBHON
peakuuu. CocTaBICHUE YPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI € MCIOIb30BAaHUEM METOIA
3JIEKTPOHHOIO OajaHca.

Teopust >IEKTPOIUTHUUECKON AUCCOLMALMU. OJIEKTPOJIUTHl U HEDJIEKTPOIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JAuCCOIMAlMKd BELIECTB C Pa3MYHBIMU BHUJAMU XUMHUYECKON cBsi3u. CTeneHb AMCCOLUAINH.
CunbHble U crabble AIEeKTPOTUTHI.

Peakiiun noHHOrOo oOMeHa. YClIOBHS MPOTEKAaHUS PeaKLUi MOHHOTO OOMEHa, MOJIHbIE U COKpAIlEHHBIE
VMOHHBbIE YypaBHEHHUs peakiuil. CBoilcTBa KHCIOT, OCHOBaHMM M coOJIeH B CBETE IMpeACTaBICHUM 00
ANEKTpOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHbL. [loHsATHE O ruapoau3e comneil.
Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAUIOB U
HeMeTaJuIoB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOpHUIa HATPUsI ), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JEHCTBUS Pa3IMYHbIX (PaKTOPOB, UCCIIEA0BAHUE IEKTPOIPOBOAHOCTH PAaCTBOPOB
BEIIECTB, Mpolecca TUCCOLUAIMN KUCIIOT, iefoueil u coneil (BO3MOXKHO HCHOIb30BaHNUE BUJIEO MATEPUAIIOB),
MIPOBE/IEHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAaHUS peakluil MOHHOro obOMmeHa (oOpa3zoBaHME
ocaJka, BBIJCJIEHHE Ta3a, OOpa30oBaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX peakluil (TOpeHHe, peakiuy pa3aoKeHus, COeAMHEHUs ), pacllO3HaBaHNUE HEOPTaHUYECKUX
BELIECTB C MOMOLIBIO0 KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEIIEHUE KCIIEPUMEHTAJIBHBIX 331a4.

HemeTtajibl  MX coeJHHEHHA

OO6mas xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS.
Crpoenue 1 Qpu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUUYECKHE CBOMCTBA Ha MIpUMepe XJiopa
(B3aMMO/CHCTBUE C MeTajllaMH, HEeMeTaJulaMu, Iienodamu). XiopoBogopos. ComsHas KUCIOTa, XMMUYECKHE
CBOICTBa, NIOJyuyeHUE, IpUMEHEHME. JlelicTBHE XJI0pa M XJIOPOBOJAOPO/ia HA OpraHu3M 4ejoBeka. Baknelinue
XJIOPUJIBI U UX HAXO0XJACHUE B IPUPOJIE.

Obmas xapakrepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CrpoeHne W (u3MyUecKHe CBOWCTBAa MPOCTHIX BEHIECTB — KHUCIOPOAA U CEpBhI.
AnnoTpornHsle MOAM(UKALKMU KHCIOpPOJa U cepbl. XUMHUECKHEe CBoicTBa cepbl. CepoBOAOPOA, CTPOEHUE,



¢busnyeckue M XuMmMudeckue cBoiictBa. OKcUIBI cepbl KaK IPEICTaBUTENM KHUCIOTHBIX OKkcuaoB. CepHas
KHCJIO0Ta, (pU3nYecKre U XMMUYECKHE CBOMCTBa (00IIMe KaK MPeICTaBUTEINS Kilacca KUCIOT U cnenuduyeckue).
XUMHUYECKUE pEaKIMH, JeKallue B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONXY4eHUS CEPHOM KHCIOTHI.
ITpumenenue cepHoil kucnotel. Coau CEpHOM KUCIOTHI, KAUeCTBEHHAs peakiys Ha cyiabgpaT-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUIl B mpupoje. XMMHUYECKOE 3arps3HEHHE OKpY’Karolled cpellbl COeAMHEHHUSIMH Cephbl
(KMCIIOTHBIE TOXK]IU, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAICHUS.

OOmast xapakTepucTuka d1eMeHTOB VA-rpynmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B pUpoje, (U3ndYecKrue U XuMudeckue cBoiictBa. Kpyroopor
azoTra B NpHpoje. AMMHAK, €ro (U3MYECKHe U XMMHUYECKHE CBOMCTBA, IOJydyeHue U npumeHeHue. Comnu
aMMOHMSI, MX (U3MUECKUE U XMMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha HOHbl aMMOHHS.
A3OTHas KUCIOTa, €€ MoylyuyeHue, (PU3NUYEeCKue U XUMHUYECKUE CBOWCTBA (00IIME KaKk MpEeICTaBUTENs Kiacca
KUCIOT M crneuududeckue). Vcnoiap3oBaHWe HUTPATOB M COJEM aMMOHHS B KauecTBE MHUHEpPalIbHbBIX
ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKPYKAIOLIEH Cpeabl COEAMHEHUSAMH a30Ta (KUCIOTHBIE MH0XKIH,
3arpsi3HEHUE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop, amoTponnsie Moaudukanun Gocdopa, Gusnueckue u
xumudeckne cBorictBa. Okeua docdopa (V) u pocdopHas kuciaora, Gpuzndeckue ¥ XMMUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA0OPECHUH.

OOmast xapaktepuctuka 3yeMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEHU OKHCIEHMA. YTJEepoJ, alJOTPONHbIe MOAU(HUKALMM, PaclpoCTpaHEHHE B NpUpPOAE, (U3NYECKHe U
XHUMUYECKHe cBoiicTBa. AncopOuus. KpyroBopot yriepona B npupoae. OKCuabl yriaepoaa, ux (pu3nuecKue u
XMMHAYECKHE CBOWCTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI, MOJYYCHHE M TPHUMEHEHHE. JKOJIOTUYECKHE
pobJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V), runoresa riodaibHOT0 MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIHN
3¢ dexT. YronbHas KUCIOTa U €€ Coiu, uX (pu3nyeckre u XMMUYECKHUE CBOMCTBA, IOJIyY€HHE U IPUMEHEHUE.
KavectBennast peaknust Ha KkapOoHar-moHBL. —lcmonb3oBaHume KapOOHaToB B OBITY, MEAMIIMHE,
MPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauyaibHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIUHEHMAX yriepoja (MeTaH, 3TaH,
STUJICH, AlleTUJIEeH, 3TAHOJ, INIMLEpUH, YKCYCHas KucioTa). IIpupoaHble UCTOYHUKU YIiIeBOJOPOJOB (YroJb,
MPUPOAHBIN a3, HeTh), IPOAYKTHI UX MepepadoTkH (O€H3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHsTHE
0 OMOJOrMYEeCKH BaXKHBIX BEIECTBAX: MHUpax, OelkaX, YIJIeBOJAaX — U MX pOJIM B JKU3HU YEJOBEKa.
MarepuanbHOe €ITMHCTBO OPraHMYECKUX U HEOPTaHNYECKUX COCIUHEHHH.

Kpemuuii, ero ¢pusnueckue 1 XMuMHUECKUE CBOMCTBA, MoMyyeHue U npuMeHeHne. CoelMHeHHs] KpeMHHUs
B mpupoxae. Ob6mue npenacraBienus o6 okcune kpemHus (V) u kpemHueBoil kucnore. CHIMKATbhI, HUX
WCTIOJIb30BaHNE B OBITY, B MPOMBIIIICHHOCTH. BaXHEWIHe CTPOUTENbHBIE MaTepHalbl: KEpaMHUKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. IIpoOieMbl 0e30macHOr0 HCIOJB30BAaHHUS CTPOUTENBHBIX MAaTepUanoB B
IIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

n3ydeHue o0pa3loB HEOPraHUYECKUX BELIECTB, CBOMCTB COSIHOM KHCJIOTHI, IPOBEJACHHE KaueCTBEHHBIX
peaknuii Ha XJOpUI-MOHBl U HAOJNIOJIEHHE MPU3HAKOB MX MPOTEKaHUs, OMBITHI, OTpaXkarolue (Gusnyeckue u
XMMHUYECKHE CBOWMCTBAa TaJlOr€HOB M HUX COEIUHEHMH (BO3MOXKHO HCIIOJIB30BaHUE BHAEOMATEPUAIIOB),
03HaKOMJIEHHE C 00pa3IamMu XJOpUI0B (TAJIOT€HUIOB), O3HAKOMJICHUE ¢ 00pa3liaMu Cephl M €€ COCTUHEHUSIMHU
(BO3MOHO HCTIONB30BaHKUE BUICOMATEPUATIOB), HAOIIOICHHE TIpoIiecca OOYTIIMBaHUS caxapa ToJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOIN KHUCIOTHI, M3y4ye€HHE XHMHUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHCIOTHI,
MIPOBE/ICHNE KAaUeCTBEHHOMN peakluu Ha cylb(haT-uoH U HaOII0/IeHUe MpU3HaKa e€ MPOTeKaHusl, 03HAKOMIICHHE
¢ (Qu3myeckuMH CBOMCTBaMH a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMAaTEpHaIOB), 00pa3liaMu a30THBIX U (HochOpHBIX y0OpeHHil, MoaydeHne, cooOupaHue, paclio3HaBaHue u
U3yueHHe CBOICTB aMMHaKa, IPOBEJICHNE KaYeCTBEHHBIX PeakIfii Ha HOH aMMOHUS U GochaT-HOH U U3yUEeHUE
NPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEAbI0 (BO3MOKHO
UCIIOJIb30BaHNE BHUIEOMATEpUaIOB), H3y4YE€HHE MOJEJe KpHUCTaNIMYeCKUX pemeEToK anmMasa, rpadura,
¢byniepeHa, 03HaAKOMJIEHHWE C IPOLIECCOM aACcOpOLUU PACTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YITIEM U



YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE W U3YUYEHHE CBOMCTB YIJVIEKHCIIOTO rasa,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil HAa KapOOHAT W CHIMKAT-UOHBI U M3YYCHHE MPU3HAKOB WX MPOTEKAHUS,
03HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOW MPOMBIILIEHHOCTH, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]a4 110 TeME
«BaxHennme HeMeTaluIbl U X COSAMHEHUS».

MeTaJuibl M UX COeAMHEHUS

OOmiast xapakTepUCTHKAa XWMHUYECKHUX 3JEMEHTOB — METAJJIOB HAa OCHOBAHMM HUX IIOJIOKEHHUS B
[lepuonnueckoii cucrteme xumuueckux snemeHToB [[. WM. MenpaeneeBa u crpoenuss atomoB. CtpoeHue
MeTauloB. MeTrauimueckasi CBA3b M METAJUIMYECKas KPUCTAUIMYECKAas PEIIETKa. DJIEKTPOXMMHUYECKHN P
HanpspkeHud MetaiioB. dusmueckre M XMMUYECKHE CBOMCTBa MeTauioB. OO0mue crnocoObl MOTyYeHHS
MeTauioB. [IoHATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3aUIUTHI UX OT Koppo3uu. CruiaBbl (CTajb,
9yT'yH, TIOPATIOMUHUHN, OPOH3a) U MX TPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[llenmounble Merayuibl: nojoxeHue B Ilepuoanueckoil cucrteme xumuyeckux anementos /. .
MenzeneeBa, CTpOE€HHE UX aTOMOB, HaxoxjAeHuWe B mpuponae. Puznyueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kaiaus). OKCUAbl U TUIPOKCUABI HATPUS U Kaius. [IpuMeHeHre menoYHbIX METAJIOB U UX
COCIMHECHUM.

[{enouHO3eMeNbHBIE METAJIIBI MATHUM U KaJIbLIMIA: TI0JIokeHUE B [lepuoauyeckoit cucreMe XUMUUECKUX
anemeHToB J[. . MenneneeBa, cTpoeHHEe UX aTOMOB, HaxokJeHue B npupone. dusmdyeckue u XUMHUECKUE
CBOMCTBAa MarHus U Kanblius. BaxHeime coeAnHeHns Kaiablus (OKCUA, TUAPOKCU, coiH). JKECTKOCTH BOJIBI
U CIIOCOOKI €€ yCTpaHEHUSI.

Amomunuil: nosoxenue B llepuogmdeckon cucreme xummuueckux snementoB Jl. M. Menneneesa,
CTpOCHHE aToMa, HaxoxjaAeHue B mpupoje. Ousnueckre U XUMHUYECKHUE CBOMCTBA amtoMuHUSA. AMQOTepHbIe
CBOMCTBA OKCH/IA U THUIPOKCH/IA ATFOMUHMS.

Keneszo: nonoxenne B [lepuoanueckoit cucreme xumuueckux 3iemeHToB . . MenneneeBa, crpoeHne
aToMa, HaxokJeHue B npupojae. dusnueckre U XUMUYECKUE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U CONIU
xenesa (I1) u xxenesa (l1l), ux cocras, cBOCTBa U MOIy4EHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMHi METAJJIOB U CIIJIaBOB, UX (PM3MUYECKUMHU CBOMCTBAMM, U3YUEHHUE PE3YJIbTAaTOB
KOpPpO3UU METaJIOB (BO3MOYKHO HCHOJIb30BaHUE BUEOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCUIA
KabIUsl U HATpUs C BOAOW (BO3MOKHO HCIOJIh30BaHHE BUIEOMATEPUATIOB), UCCIEOBAaHUE CBOWCTB KECTKOM
BOJIbI, TpoOLIecca TOPEHMs JKejle3a B KUCIopoJe (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), NMPH3HAKOB
MPOTEKAaHUs KAaUYeCTBEHHBIX PEAKIMN Ha MOHBI: MarHus, Kajbllvs, aTIOMUHMUS, 1IUHKA, xene3a (ll) u xenesa
(11, memu (Il), HaOnrO/EHME W OMHCAHHE MPOIIECCOB OKPALIMBAHUS IUIAMEHH WOHAMH HATPHS, KaJUS |
KalbIusl (BO3MOKHO HCIIOJIb30BaHHUE BHUAEOMATEpUalIOB), HMCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHIA
QIIOMUHHUS U TUAPOKCHIA LIMHKA, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 N0 TeMe «BakHelllne MeTauibl U UX
COETUHEHUS.

XuMHus U OKpY:KamoLas cpeaa

BemectBa n maTepualibl B NOBCEIHEBHOW XU3HU 4YelloBeKa. be3zomacHoe HMCIONb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMUYecKoe 3arps3HEHHE OKpysKarolled cpenbl (IpeneibHas AOMyCTHUMas KOHUEHTpAalusl BEIEeCTB,
nanee — [1/1K). Poib XxuMuu B pelieHHH 3K0JI0THYECKUX Mpodiiem.

Xumuueckuii IKcnepumenm:

H3y4eHne 00pa3iioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHBIC MaTepUabl).
Meoscnpeomemnwie ceasu

Peanmu3anuss MeXnpeIMETHBIX CBS3€M IIPU HM3YyYEHHH XUMUU B 9 Kilacce OCYHIECTBISETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TOHATUMN, SBISIONIMXCS CUCTEMHBIMU JUIS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.



OOmue ecTecTBEHHO-HAyYHBIC TOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHs, aHAIW3, CHHTE3,
KJIacCHU(UKALUs, IEPUOJUIYHOCTD, HAOIOACHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJICb, SIBIICHHE,
MApHUKOBBIN (P PEKT, TEXHOTIOTHsI, MATEPHAIIBI.

®usnka: MaTepus, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIbI, PaJNOAKTHBHOCTD,
MOJIEKYJIa, JIEKTPHUYCCKUN 3apsisl, IPOBOAHUKH, ITOJIYIPOBOAHUKU, AUIICKTPUKHU, (OTORIEMEHT, BELIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSHHE BEILEeCTBa, a3, PacTBOP, PACTBOPUMOCTb, KPHCTAJUIMUYECKas pPEmETKa,
CIUIaBbl, (pU3MYECKHE BEIMYUHBI, CIMHUIBI H3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3[IHI,
CouHize.

buonorus: ¢orocunTes, ApIxanue, 6nocdepa, IKOCUCTEMA, MUHEPATIbHBIE YA0OPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BELICCTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, IMOJE3HbIE HCKOMAaEMbIe, TOILUINBO,
BOJTHBIE PECYPCHI.

2. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

2.1. JIMYHOCTHBIE PE3YJIbTATbBI

JIMuHOCTHBIE Pe3yabTAThl OCBOCHHS MPOTPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTHTAIOTCS B X0/
0o0y4eHMs XMMUU B €IMHCTBE y4eOHOI M BOCHMTATENbHON JEATENbHOCTU B COOTBETCTBUM C TPAAMLIMOHHBIMU
POCCUICKMMH COLIMOKYJITYPHBIMH M JIYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, IPHUHIATHIMM B OOIIECTBE
IpaBWIaMd W HOpPMaMHu IIOBEJIEHUS U CIOCOOCTBYIOT IIpoL€CCaM CAaMOIIO3HAHMS, CaMOpPa3BUTUS MU
COLIMAIN3aluU 00yJarouXCs.

JIMYHOCTHBIE PpE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroOIUXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMN M PACHIMPEHHUE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOILEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAYYHOMY HAacJeIulo,
MOHMMaHMs 3HAUYEHUs XHWMHYECKOM HAayKH B IKH3HHM COBPEMEHHOIO OOIIecTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEpHON MH(OpMaIMend 0 MepeoBbIX JOCTHKEHUSX U OTKPBITHSIX MHUPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABICHUS] O COLMAJBHBIX HOpPMax M MPaBUIaX MEXIMYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOH, y4eOHOUCCIEeI0BaTeIbCKOM, TBOPUECKON U
APYTUX BHUAAX JEATEIBHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOW COBMECTHOH JEATENbHOCTH IPH BbIIOIHEHUU
y4eOHBIX, TO3HABATENbHBIX 33]a4, BBHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM Y4€OHBIX MPOEKTOB,
CTpeMJIEHHsI K B3aUMOINOHMMAHHUIO M B3aMMOIIOMOIIM B TPOLECCE 3TOM y4yeOHOM AeATeNIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEAECHHUE M INOCTYNKH CBOMX TOBAPUIIEH C MO3MLIMM HPABCTBEHHBIX M NPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIEICTBUM MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHMUYECKOM pPEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHM M COCTAaBISIOIIME OCHOBY Ul TNOHHMAaHUS CYIIHOCTH Hay4HOMH
KapTUHBI MUPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIbI, B3aUMOCBS3IX YEJIOBEKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAlIPAaBJICHHbIE HA MOJYYeHHE HOBBIX 3HAHUI 1O XUMHUH, HEOOXOAUMBIE IS
OO0BsICHEHUSI HAOJIOAAeMBIX MPOLECCOB W SABJICHHM, MO3HABaTeIbHOH, MH(MOPMAIMOHHOW M YUTATEIbCKOU
KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON paboThI ¢ yueOHBIMU TEKCTaMU, CIIPAaBOYHOM JIUTEpaTypoH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;



UHTEpEC K OOY4YEeHHI0 U T[O03HAaHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K
caM0oOOpa3oBaHMUIO, MPOEKTHOW M  HCCIEAOBATENBCKOM  JESATEIBHOCTH, K OCO3HAaHHOMY  BBIOODY
HaIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢opMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHME LIEHHOCTH HU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha 3/I0POBBII
o0pa3 >KM3HM, OCO3HAHHE TIOCIEJCTBUA M HENPHUIATHE BPEIHBIX MPUBBIUCK (YIOTPEOICHHS aJIKOTOJIA,
HapKOTHKOB, KypPEeHHs1), HEOOXOIUMOCTH COOJIIOJICHHUS MTPABHJI O€30MaCHOCTH MpU OOpAIICHUN ¢ XUMHYECKUMHU
BEIIECTBAMU B OBITY U pealIbHON )KU3HH;

5) Tpy10BOro BOCIIMTAHUS

MHTEpPEC K MPAKTHUECKOMY H3yYeHHIO Ipodeccuii W TpyAa paziIMdHOrO poJa, YBAKEHHE K TPyAy MU
pe3yabTaTtaM TPYJOBOH IESATETbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUNA 1O XUMUH,
OCO3HAaHHBIM BHIOOP HMHIMBUAYAJIBHONH TPAEKTOPUM NPONOJDKEHHS OOpa3oBaHMs € Y4ETOM JIMYHOCTHBIX
UHTEPECOB M  CIIOCOOHOCTM K XMMHH, OOLIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHEIIHOH
npoeCCUOHATBHON JEATENIbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHI, T'OTOBHOCTH aJaNnTUPOBAThCA B
npodecCuOHaIBHOM cperie;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOILIEHHE K IPUPOAE KaK MCTOUHUKY JKM3HU Ha 3emile, OCHOBe €€
CYIIECTBOBAHHUS, IOHUMaHUE LIEHHOCTH 3/I0POBOTO M 0€30I1aCHOr0 00pa3a »KU3HU, OTBETCTBEHHOE OTHOLLICHHE
K COOCTBEHHOMY (DHM3MUYECKOMY W TICHXHUYECKOMY 3/I0POBBIO, OCO3HAHHME IICHHOCTH COOJIOACHUS TPaBHUII
0e30macHOTO MOBECHHS TPU paboTe C BEMIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIINX 3A0POBBIO U JKU3HU
JIIOJICH;

CIOCOOHOCTH MPUMEHSATh 3HAHUS, [10Jy4yaeMble PU U3YYEHUN XMMUH, JIJIs pEIIeHUs 3a/1a4, CBA3aHHBIX C
OKpYJKalollled IPUPOJHOW CpEeAOW, JUI IIOBBIIIEHUS YPOBHA 3KOJIOTMYECKOM KYJIbTYpBl, OCO3HAHMS
rJ100aBHOTO XapakTepa HSKOJIOTHYECKUX MpoOjeM M MyTed WX pemeHHs IOCPEICTBOM METOJOB XHMUH,
HKOJIOTUYECKOT0 MBIIUICHHUS, YMEHUS PYKOBOJACTBOBATHCA KM B II03HABATEJIbHOM, KOMMYHUKATUBHOU W
COLIMAJIbHOW MIPAKTHUKE.

2.2. METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYUMBbIE ISl (DOPMUPOBAHUS MHPOBO33PEHHS
oOlieHay4Hble TOHATUSA (3aKOH, TEOPHs, NPHUHIIUIM, TUIMOTEe3a, (DAKT, CHCTEMa, MPOIECC, DKCIEPUMEHT M
JpYToe.), KOTOpble MCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEAMETaxX M MO3BOJIAIOT HAa OCHOBE
3HAHUW W3 OJTUX TPeaMEeToB (OpMHUpPOBATH MPEJICTaBICHHE O IEJIOCTHOW HAaydyHOW KapTUHE MHpa, H
yHUBEpCalbHbIE YyueOHbIe eHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOpHIE
obecrieunBarOT (POpMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOM
JIeSITEILHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE YUeOHbIe AeCTBUS

ba3oBble JJornueckue geMcTBUA:

YMCHI/U[ HUCITIOJIB30BATh HpI/IéMLI JIOTUYCCKOT'O MBINIJICHUSA HpI/I 0OCBOCHHNU 3HaHI/If/’Il paCKpI)IBaTI) CMBICJI
XUMHUYCCKUX HOHSITI/IfI (BBI)IGJ'ISITB nux xapaKTepHHe HpI/I3HaKI/I, yCTaHaBJ'II/IBaTL B3aUMOCBSI3b C )IpyrI/IMI/I
MOHSTHSIMHE ), UCTIOJIB30BATh TOHATHUS ISl OOBSICHEHUS OTAETbHBIX (DAKTOB U SBIECHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUU IS KIACCU(UKAIMKA XUMHYECKHX BEIIECTB W XUMHUYECKHX pEaKlui, yCTaHAaBIUBATh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXJy OOBEKTaMU H3y4€HUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIE,
)IeJIyKTI/IBHI)Ie, 10 aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI U 3aKJIIOYUYCHUS,

YMEHHE IPUMEHATH B MPOIIeCcCe TO3HAHUS MOHATUS (TIPEMETHBIE U METANPEAMETHBIE), CHMBOJINYECKHE
(3HAKOBBIE) MOJIENN, UCIIOJIb3yeMbI€ B XUMUU, IPEOOPa30BhIBAThH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJIeTIbHBIC
MPE/ICTaBICHUS] — XUMHUUYECKU 3HaK (CMMBOJI 3JIEMEHTa), XUMHUYecKas GopMmyia U ypaBHEHHE XHUMHUYECKOM
peaKan — HpI/I peIHeHI/II/I y‘Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4d, C y‘IéTOM 3TUX MOJICIIBbHBIX Hpe)ICTaBJ'[eHI/Iﬁ
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH HM3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M



XMMHUYECKHUX PEAaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3M U IIPOTUBOPEUHS B
U3Y4aeMBbIX MIPOLIECCAX U SBICHUSAX.

ba3oBble ucciaenoBarebCKue AeHCTBHA:

YMEHHE UCIOJIb30BaTh ITOCTABIECHHBIC BOIIPOCHI B KAYE€CTBE HHCTPYMEHTA IIO3HAHMSI, a TAKXKE B KAUYECTBE
OCHOBBI JUIs1 POPMUPOBAHUS TUIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KIECHUM;

NpUOOpPETEeHUE OMBITA M0 IUIAHUPOBAHUIO, OPTaHU3ALMU U MPOBEACHUIO YUEHHUECKUX IKCIIEPHUMEHTOB,
yYMEHHE HaOJI0ATh 32 XOAOM IPOLECcca, CAMOCTOSTENLHO MPOTHO3UPOBATH €0 Pe3yibTaT, (HOpMyIHpOBaTh
0000IIeHNsT U BBIBOABI 10 pe3yibTaTaM IPOBEAEHHOIO OIbITa, HCCIEIOBAHUSA, COCTABIATH OTYET O
IpojeIaHHol padore.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATH U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopMm
IPEJCTAaBICHUS, IOJYyYaeMyl H3 pa3HbIX HCTOYHUKOB (HAY4HO-NOMYJISIpHAs JIMTEpaTypa XHUMHYECKOIO
COJIep>KaHus, CIpaBOYHbIE NocoOus, pecypcsl VHTepHeTa), KPUTUYECKH OLIEHMBATh IIPOTHMBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TIPUMEHSATH pa3IMyHble METOAbl M 3alpochl NpU TIOMCKE U oTOOpe uH(poOpMalMu U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAMMBIX JJs BBIIOJHEHHMS Y4YeOHbIX M II03HABATENIBHBIX 337134
OIpeNIeIEHHOrO THUIA, NPUOOpPETEeHNE ONbITa B 00JAaCTHU MCHOJIb30BaHUS MH()OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHM, OBJIAJEHUE KYJIbTYPOH aKTUBHOIO HCIIOJIb30BAHUSA PA3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpPATh ONTHUMANbHYIO (OpMYy TpeACTaBlIeHUS WHOOPMAMH W HWILIIOCTPHUPOBATH
pelaeMple 3a/1a41 HECTIOKHBIMU CXEMaMH, IMarpaMMaMu, IpYTUMHU GOopMaMu TpapyKu U UX KOMOWHAIHSMU;

YMEHHUE MHCIIOJb30BaTh M AHAIM3MPOBATh B Ipoliecce yueOHOH M HCCle0BaTEIbCKONW AEATENbHOCTU
MHGOPMALIMIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOTO XO035HCTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYXKAoLIei
IIPUPOJHOM CPEBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUSA:

YMEHUS 3a/1aBaTh BOIPOCH! (B X0Jie Auanora u (Win) JUCKYCCHUHM) MO CYLIECTBY OOCYXIaeMOH TEMBI,
(bopMyIMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIOKEHHOH 3a/1a4H;

YMEHHSI TPEJCTABIATH IOJYYEHHbIE pe3ylbTaThbl IO3HABATEIbHOM JEATENIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 pPEe3yJbTaTOB BBHINOJHEHUS XHWMHUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOro OIBITa, Ta00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILECTB, YUEOHOTO NMPOEKTA);

YMEHHUS Y4eOHOro COTpyJHHYECTBA CO CBEpCTHMKAMHU B COBMECTHOW IIO3HaBaTEeNbHOH U
HCCIIEIOBATENbCKOM JESTENIbHOCTH MPU PEIICHUN BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX UHTEPECOB
U COrJIacoBaHMsI MO3UIMI (00CyKIeHUs,, 0OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbI», KOOPJIUHAIUS COBMECTHBIX
NeWcTBU, onpeielieHne KPUTEPUEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U IpyTHe).

PeryasitTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE  CAMOCTOSITEIBHO  ONPENENATh  LENHW  JEATEIbHOCTH,  IIAHUPOBAaTh,  OCYLIECTBIATH,
KOHTPOJMPOBaTb M TMpPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BbIOMpATh Hauboiee
3¢ eKTUBHBIE CHOCOOBI pElIeHHs Y4eOHBIX M I03HABaTEIbHBIX 33/a4, CAMOCTOSTENBHO COCTABIATH WIH
KOPPEKTHPOBATh NPEIOKEHHBIN aJITOPUTM JCHCTBUIN NP BBINOJHEHUH 33JaHUI C YYETOM IOJIYYEHHs HOBBIX
3HaHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAaX U pPeaKlUsixX, OEHUBATh COOTBETCTBHE MOIYYEHHOIO pe3ybTaTa
3asBJICHHOM 1I€JIM, YMEHHUE UCIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, PEUIaraéMbIe B YCIIOBUH 3aaHUM.

2.3. NPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pPe3yJabTaTOB IO OCBOCHHIO OO0S3aTEIbHOTO COJAEP)KAHUS, YCTaHOBJIEHHOIO
naHHOM (enepanbHO paboueil mporpamMMoi, BBIAETSIOT: OCBOCHHBIE OOYYarOIIMMUCS HAay4dHble 3HaHUS,
YMEHUS M CIIOCOObI IEHCTBUM, cnenuduyeckre Ui MpeaMeTHON obnactu «XuUMUs», BUABI AEATEIBHOCTU O
MOJIYYEHHUIO HOBOT'O 3HAHMS, €ro MHTEpIpeTaln, NpeoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYaI[UsX.

8 KJIACC



K xonmy oOydeHuss B 8 kJjacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
Cc(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:
- PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MMPOCTOE
BEILIECTBO, CJI0KHOE BEIECTBO, CMECh (OAHOPOAHASI U HEOJAHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJEKYJsIpHas Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJSIpHAsh Macca, MaccoBas J0JiI XHUMHYECKOTO
JJIEMEHTa B COCIMHECHHH, MOJISIPHBIH O0BEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb, AJICKTPOOTPHUIATEIBLHOCTD,
CTENEHb OKHCJICHHS, XHMHYECKas peakmus, Kiaccuukanus peakiuid: peakiuu COSAMHEHUS, PEaKIUH
Pa3oKEHUs], PeaKIMK 3aMEIIECHUs, PeaKIIMi O0OMEeHa, 9K30- M SHJOTEPMHUYECKHE PEaKIUu, TETUIOBOU 3dekT
peaKiuu, sIpo aToMa, SJCKTPOHHBIA CJIOH aromMa, aTOMHAas OpOWTallb, paglyC aroMa, XUMHUYECKas CBS3b,
MOJIsipHAsE U HENOJISIpHAash KOBAJEHTHAsI CBA3b, MOHHAS CBS3b, UOH, KaTUOH, aHWOH, PacTBOP, MaccoBas J0JIA
BelecTBa (IMPOICHTHAs! KOHIISHTPAIUs) B PACTBOPE;
- WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUM M MNPUMEHATH 3TH MOHATUS TPU
ONMCAaHUM BEUIECTB U UX MPEBpaICHU;
- HCITOJIH30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABJICHHS (POPMYII BEIIECTB M YPaBHEHUN XUMHUYECKHUX
peaKuuii;
- OTPENIEATh BAJICHTHOCTh AaTOMOB »JJIEMEHTOB B OWHApPHBIX COCIWHCHMSX, CTCICHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAIICKHOCTh BEIIECTB K ONPECIEHHOMY KJIaCCy COCAMHEHUH IO
dbopMyIiaM, BU XUMUYIECKON CBS3H (KOBAJICHTHAS M MOHHAS) B HCOPTAHUYECKUX COCTMHCHUSX;
- packpeiBaTh cMbich [lepuoamueckoro 3akona JI. M. MeHneneeBa: AEMOHCTPUPOBATH IMOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JJIEMEHTOB OT UX MOJIOKEHUS B [lepuoguueckoii cucreme,
3aKOHOB COXPAHEHHs MacChl BEIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOTO YY€HHUs, 3aKOHa
ABoranpo;
- OTKCHIBATh U XapaKTepu3oBaTh Ta0muuHyo hopmy [leproauueckoil cucTeMbl XMMUUYECKUX AJIEMEHTOB:
pasnuyath TOHATUS «TJlaBHasg nonarpynma (A-rpymma)» u «mobounas mnoarpymma (b-rpymma)y, maneie u
OOJbIIME TICPUOJBI, COOTHOCHTH OOO3HAYCHHUsS, KOTOpble MMEITcs B Tabmuie «llepuommueckas cucreMa
xumudeckux saeMeHToB . . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3aps[ s/Apa, 00IIee YUCIIO0 ANEKTPOHOB U paclpeAeNeHUE UX 0 AIEKTPOHHBIM CIIOSIM);
- KJIacCU(PUITUPOBATh XMMHUYECKUE AJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMUYECKHUE peakiuuu (1o
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEeaKIIMU BEUIECTB, MO TEIIOBOMY 3D PeKTy);
- XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB pPAa3IMUYHBIX KJIACCOB,
MOATBEPIK/1asi ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUIH COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;
- MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MO>KHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;
- BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO MU MOJSIPHYIO MAacChl BEUIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTA TI0 (OpMYIie COSTMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBAa B PACTBOPE, TPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOW peaKIlnu;
- MPUMEHSATH OCHOBHBIC OIEpAIlUi MBICIUTEIBHOU JESITEIbHOCTH — aHAIM3 W CUHTE3, CpPaBHEHHE,
00001IIeHNe, CUCTEMATH3AINI0, KIAaCCU(UKAIMNIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBSI3€H — IS
W3YYECHHS CBOMCTB BEIIECTB M XUMUYECKUX PEAKINil, €CTEeCTBEHHO-HAYYHbBIE METObI TO3HAHUS — HAOJIO/ICHNUE,
U3MEpeHne, MOICTUPOBAaHNE, SKCTIEPUMEHT (PeasIbHbIN U MBICIICHHBIN );
- CJIeIOBaTh MpaBUIaM TOJb30BaHUS XMMHUYECKON MOCYI0N U J1abopaTOPHBIM 00OPYIOBAHHEM, a TaKKe
mpaBwiaM OOpallleHHss C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMH IO BBIMOJTHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OINBITOB MO TIOJYYCHHIO M COOHMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA W KHCIOPOIA),
MIPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHOW MacCOBOW J0JIEW pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH WU
MPOBOJIUTh XMUMHUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHondraaern, METUIOPAHK U IPYTHE).

9 KJIACC



K koHiy oOyueHus B 9 Kiacce mpeAMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
- pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATUH: XMMHYECKHN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, NPOCTOE BEIECTBO, CI0XHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTEIEHb
OKHCJICHHS, XMMUYECKas peaKius, XUMUUECKasi CBs3b, TEIUIOBOH 3(p(PeKT peakiuu, MOJib, MOJSPHBIA 00BEM,
pacTBOp, 3JEKTPOJUTHI, HEIIEKTPOJIUTHI, 3JEKTPOJUTHYECKAs IUCCOLMALUSA, PEAKLMH HOHHOIo OOMeEHa,
KaTaJn3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W  HEOOpaTHMble peakUuH, OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHU, OKHCIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHUE U BOCCTAHOBJIEHME, aJUIOTPOIUS,
aM(QOTepHOCTh, XWMHUYECKasi CBsA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), KPHUCTAIMYECKas pemeTka,
KOPpO3Usl METaJUIOB, CIUIABBI, CKOPOCTh XMMHYECKON peaKluy, IpelesnbHo noryctumas koHueHnrpauus [1IK
BELIECTBA;
- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATHUM M IPHUMEHATH OTH IOHATHS IPU
OIMCAaHNU BELIECTB U UX NIPEBPALLECHUM;
- UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJISi COCTAaBICHUs (OPMYJI BEILIECTB U YPAaBHEHUH XUMHUECKUX
peaKuuii;
- OIPEACIIATh BAJICHTHOCTb U CTENEHb OKHMCIEHUS XMMHYECKHX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO
COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCy COCTUHEHHU MO (OopMyliaM, BHI XUMHUYECKOU
CBSI3M (KOBaJIEHTHAs, HOHHAs, METAJJIMYECKAs) B HEOPraHMUECKUX COCIUHEHMSIX, 3apsii HOHA 110 XUMHUYECKON
dopmyne, xapakTep cpelabl B BOJHBIX PAacTBOpaX HEOPraHWYECKUX COEAMHEHHUH, TUI KPUCTAIMYECKOU
PEIIETKY KOHKPETHOTO BELIECTBA,
- packpbiBaTh cMbich [lepuonnyeckoro 3akona Jl. . MeHaeneeBa u 1eMOHCTPUPOBATH €TI0 NOHUMaHUE:
ONUCHIBaTh M XapakTepusoBaTh TaOnuuHyr ¢(opmy Ileprmoauueckoil cUCTeMbl XUMHUYECKUX 3JEMEHTOB:
pasnuyarh MOHATUS «TJlaBHasg noiarpynna (A-rpymma)» U «mnobounas noarpynmna (b-rpymma)», maneie u
OoJbIIME TTEPHOABI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE UMEIOTCS B MEPHOANYECKON TalJHIle, ¢ YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHMsSI aTOMOB XHMHUYECKHX 3JEMEHTOB (COCTaB W 3apsja sjupa, oOliee Yucio
3JIEKTPOHOB M PACHpPEENICHHE UX 10 JIEKTPOHHBIM CII0SIM), OOBACHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHHH B Mpeseaax MajblX MEPHUOJO0B U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS
UX aTOMOB;
- KJIaCCU(UIIUPOBATh XMMHUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIECTBA, XMMUYECKUE peakuuu (1o
YHUCIy U COCTaBY Y4YaCTBYIOIIMX B pPEaKLUM BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTEleHen
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB);
- XapaKkTepu30BaTh (OMUCKHIBAThH) OOIIUE U CHeU(PUUecKne XUMUYECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX
BELIECTB, IOATBEP)KJAas ONHCAHUE NPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUI;
- COCTaBJIATh YPABHEHMS DJIEKTPOIMTHYECKON OUCCOLMALMU KHUCJIOT, LIEJIOYEed U COJIEH, IOJHBIE U
COKpalI€HHbIE YPAaBHEHUS peaKuii MOHHOTO 0OMEeHa, ypaBHEHUS PEaKIii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE
TEeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHbBIX KJIACCOB;
- pacKpbIBaTh CYUIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKlnil;
- IIPOrHO3MPOBATh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BO3MOXKHOCTH MPOTEKaHUS
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;
- BBIUHCIISATh OTHOCUTENBHYIO MOJEKYJISPHYIO W MOJSPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa 0 (opMyJsie COETUHEHNS, MaCCOBYIO JIOJIIO0 BEIIECTBA B paCTBOPE, NPOBOJUTH PacUEThI
110 YPAaBHEHHIO XUMUYECKON PEAKIUH;
- coOuro/1aTh MpaBUIIa MOJIb30BAHUS XUMHUYECKOM MOCyoi U 1abopaTOPHBIM 000pYJOBAHUEM, a TAKXKE
npaBuia OOpalIleHHs C BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU I10 BBIMOJIHEHHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO Ta3a);



— MPOBOJUTH PEAKUMHU, MOATBEPKIAIOIIME KAUYECTBEHHBIM COCTAB PA3JMYHBIX BELIECTB: PAClO3HABATH
OTBITHBIM MYTEM XJIOpHI-, OpoMua-, Hoaua-, kapOoHat-, pocdar-, cuimkar-, cyibdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI M3YyYCHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PAacCTBOpaX HEOPTaHHUYECKUX
BEIIIECTB;

- NPUMEHSITh OCHOBHBIC OIICpAIlMd MBICIUTEILHON JCATEIbHOCTH — aHAlM3 W CUHTE3, CpPaBHEHUE,
00001IeHNe, CHUCTEMATH3aIUIO, BBISIBJICHUE MPHYMHHO-CIEACTBCHHBIX CBSI3€d — IS W3y4YeHUsS CBOICTB
BCIICCTB U XHUMHUUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJbI ITO3HAHUSA — Ha6JIIOHCHI/Ie, HU3MCPCHHUC,
MOJICJIMPOBAHUE, IKCIICPUMEHT (peasTbHBIA 1 MBICIICHHBIH ).

3. TEMATHYECKOE INTAHUPOBAHUE 110 YYEBHOMY HPEIMETY «XUMMWSA»
8 KVIACC

KosnuectBo 4acoB
Ne HaumeHoBaHue pa3/iejioB U TeM dueKkTpoHHbIe (LM (POBbLIE)

n/n NPOrpamMMbl Bcero Konrp. | Ilpakr, o0pa3oBaTejibHbIE PeCypChI
padoTbl | paboThI

Pa3znea 1. llepBoHayaibHble XUMHYECKHE OHATHUSA

XuMust — BakHast 00J1aCTh
1.1 | ecTrecTBO3HAHMS U MPAKTHICCKOM 5 2
JeSTEIILHOCTH YEJIOBEKA

bubmuorexa [JOK
https://m.edso00.ru/7f41837c

bu6mmoreka [IOK

1.2 | BemecTBa u XUMHYECKHE PEAKITUU 16 1 https://m.edsoo.ru/7f41837¢

Wroro no pazpeny 21

Paznen 2. BaxHeiilme npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB

21 Boznyx. Kucnopon. [Toustue 06 6 bu6mmoreka [IOK
' OKCHIaX https://m.edso00.ru/7f41837c
bu6mmorexa [IOK
2.2 | Bomopona.IToHsTHe 0 KUCIOTaX U COJISAX 7 https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHIX https://m.edsoo0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK
' CcoeIMHEHU https://m.edsoo.ru/7f41837c
Wroro no paszneny 29

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucremMa xumuieckux 3j1emenTos /1. U.
MenpeneeBa. Ctpoenue aToMoB. XuMu4ecKasi CBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEaKIMU

[Tepuonnueckuii 3aKOH U
31 [Iepuoanueckas cucrema XUMHYECKUX bu6mmoreka [JOK

' snementoB /. 1. Menpeneena. https://m.edsoo.ru/7f41837c
CrtpoeHnue atoma

392 Xummnueckas cBg3b. OKHUCIUTEILHO- 8 1 bu6mmoreka [JOK

' BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edso0.ru/7f41837c

bu6mmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
IloBTOpPEHUeE, 00001ICHTE U 3 bubnmnoreka [JOK
cucremMaTu3amms 3a Kypce 8 kiiacca https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME

9 KJIACC


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

KosmyecTBo yacoB
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (M (POBbIE)
n/n MPOrpaMMbI Bcero Konrp. | IIpaxT. oOpa3oBaTe/ibHbIE pecypchl
padoTsl | padoThI
Pa3nes 1. BemecTBo U XuMHuyeckue peakiun
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 bubmumoreka [IOK
™ | ocHOBHBIX pa3/esIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
7| XMMHYECKHX peaKIHii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUAIIHS. 8 1 1 bu6mmoreka [IOK
" | Xumuueckue peakiuy B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pasjen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mmas XxapakTepruCTHKa XUMUIECKUX 4 1 bubnmoreka [JOK
™ | sanementoB VIIA-rpymmesl. I'amoreHst https://m.edsoo.ru/7f41a636
b0 | Qoo | Bumorera 0K
' PYHIIBL -€p https://m.edsoo0.ru/7f41a636
COEJTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
bu6mmoreka [IOK
2.3 | anementoB VA-Tpynnsl. A3ort, Gpocdop 7 1 https://m.eds00.ru/7f41a636
Y UX COEJIMHEHUS
b | Sommpsemena pumeon |1 L b o
' . PYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCMHEHUS
Wroro no pazpeny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
. bubmuorexa [JOK
3.1 | Obmye cpoiicTBa MeTaLIOB 4 https://m.edso00.ru/7f41a636
. bubnuotexa [JOK
3.2 | Baxueimme MeTalIbl 1 UX COETUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Wroro no paszneny 20
Pasznen 4. Xumusi u okpyxaonasi cpeaa
41 BemecTsa 1 maTepuansl B KU3HU 3 bu6mmoreka [JOK
" | genoBeka https://m.edsoo.ru/7f41a636
Wroro no paszneny 3
IloBTOpPEHUe, 00001ICHTE U 3 bubnnoreka [JOK
cucremMaTu3amms 3a Kypce 8 kiacca https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 3 2
ITPOTPAMME
4, MOYPOUYUHOE ININTAHUPOBAHUE
8 KIIACC
e Tema ypoka Koa-o
n/n P 4acoB
Paspnen 1. [lepBoHayaibHbIe XUMUYECKHE OHATHS 21
[Tpenmet xumuu. Poiap XuMuM B )KU3HU YeJIOBEKA. Telia u BemecTa 1
2 | CraptoBas nquarHoctrka. [ToHsTHE 0 METOaX MO3HAHUS B XUMUU 1



https://m.edsoo.ru/7f41a636
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3 | Yucreie BemecTBa 1 cMecu. CriocoObI pa3aenieHus: cMecei 1
4 [Tpaktuyeckas padora Ne 1 «IIpaBuna paboTsl B 1a60paToOpuu U NpUEMBI OOpaIIEHUs C 1
71a00paTOPHBIM 000PYIOBAaHUEM)
5 | Ilpaktuueckas padora Ne 2 «Pa3znenenue cMeceli (Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN )» 1
6 | ATOMBI 1 MOJIEKYJIBI 1
7 | Xumudeckue J1eMeHThl. 3HaKu (CUMBOJIbI) XUMUYECKUX IJIEMEHTOB 1
8 | IIpocThie 1 CIIOKHBIC BEIIECTBA 1
9 | ATOMHO-MOJIEKYIISIPHOE YUEeHUE 1
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas popmyiia. BaneHTHOCTh aTOMOB 1
XUMHUYECKHX 3JIEMEHTOB
11 | OtHocuTenbHas aToMHasg Macca. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca 1
12 | MaccoBas 1o XUMAYECKOTO JIEMEHTA B COEINHEHUN 1
13 | KommuectBo BemectBa. Mok, Monsipaast Macca 1
14 | duznveckue U XUMHUYECKUE BICHUS. XUMHUUYECKask PEaKIIs 1
15 | Ilpu3Haku U yclIOBUS IPOTEKAHUS XUMUYECKUX PEaKIui 1
16 | 3akoH COXpaHEHHS MAcChl BEIIECTB. XMMHUYECKHE YPaBHEHHUSI 1
17 | BeluucieHus KOJIMYECTBA, MACChHI BEIIECTBA MO0 YPABHEHUSIM XUMHUYECKHUX PEaKIIHii 1
18 | Pemenue 3amay 1
19 | Knaccudukanus XMuMUYECKUX peakiuid (COeTMHEHHS, PA3IOKEHHsI, 3aMeIeHus, 0OMeHa) 1
20 | M. B. JlomoHOCOB — yu€HbIH-3HIMKIONEANCT. OO000IIeHHEe U CUCTeMAaTH3allis 3HAaHUN 1
21 | KontponbHas pabota Nel mo teme «BemiecTBa 1 XUMHUUYECKUE PEAKIIHID) 1
Paznen 2. Baxkneiilme npeacTaBuTe/In HEOPraHUYeCKHX BelleCTB 29
99 AHaiu3 KOHTpOJIbHOM paboTsl. Bo3myx — cMech razos. Coctas Bo3ayxa. Kucnopon — 1
3JIEMEHT U npocToe BemecTBo. O30H
93 dusnyueckue 1 XMMUYECKHe CBOMCTBA KUCIOpo/ia (peakuy oKuciaeHus, ropenue). [lonstue 1
00 okcumax
24 CrniocoObl ostydeHus KUCIopo/ia B 1a00paTOpuu U NPOMbILILIEHHOCTH. [IpumeHeHne 1
KHCJIOpoAa
o5 TenoBoit 3¢ (pexT XuMUUECKON peaKIiu, MOHITHE O TEPMOXUMUYECKOM YPaBHEHUH, 3K30- U 1
DHJIOTEPMHUYECKUX PEAKIUIX
26 | TommuBo (HeTh, yroib U MeTaH). 3arpsi3HEHUE BO3yXa, CIIOCOOBI €ro Mpe10TBPaIEeHUsS 1
97 [Tpaktuyeckas padora Ne 3 o teme «Ilonyuenue u coOrupanue KUCIOPOAA, U3yUYEHHUE €To 1
CBOMCTB»
28 | Bogopom — aieMeHT u mpocToe BemecTBo. Haxoxaenne B mpupoe 1
29 | dusnyeckue U XMMHYECKHE CBOMCTBA Bojjopoia. [IpuMeHeHne Bogopoaa 1
30 | [TonsiTHE O KMCIIOTAaX U COMSIX 1
31 | CriocoOsI oTydeHust BOJAOPOIa B TAOOPATOPHH 1
32 | MonspabIii 00BEM ra3oB. 3akoH ABOraapo 1
33 Brruncnenus o6b€Ma, KOJIMUYECTBA BEIIECTBA ra3a M0 ero U3BECTHOMY KOJMUYECTBY BEILECTBA 1

Wi 00bEMY




Brrancnenus 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIMH HA OCHOBE 3aKOHAa 00BEMHBIX

34 . 1
OTHOILLIEHU! Ta30B

35 | ®dusnueckue U XUMHUYECKHE CBOMCTBA BObI 1

36 | CocraB ocHoBanwmii. [ToHATHE 00 HMHAUKATOpPAX 1

37 Bona kak pactBoputens. HachlllieHHbIE U HEHACKIIIEHHBIE pacTBOPBI. MaccoBast 10151 1
BEIIECTBA B PaCTBOPE

38 [TpakTuaeckast pabota Ne 4 o reme «IIpuroToBiIeHHE PacTBOPOB C ONPEACTEHHON MacCOBOU 1
JIOJIEN PaCTBOPEHHOIO BEUIECTBA

39 | Konrponbnas pabota Ne2 mo reme «Kucinopoa. Bogopoa. Bomay» 1

40 | Ananmu3 KOHTPOJBLHOM paboThl. OKCHABI: COCTaB, KiacCU(UKAIMSI, HOMEHKIIATypa 1

41 | [lomydeHre U XUMUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB 1

42 | OcHoBaHMS: COCTaB, Kaccu(uKaIys, HOMEHKIATypa 1

43 | [lonydyeHue U XUMHUYECKUE CBOWCTBA OCHOBAaHUI 1

44 | Kucnotsl: cocTaB, Kiaccuukaiys, HOMEHKIATypa 1

45 | IlomydeHne U XUMHUYECKHUE CBOMCTBA KUCIIOT 1

46 | Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOMyUeHHUs, XUMUYECKUE CBOMCTBA 1

47 [Tpaktudeckas padora Ne 5. PemeHne sKCriepuMEeHTANBHBIX 33134 110 TeMe «OCHOBHBIE 1
KJIACCHI HEOPTaHUYECKUX COCTUHECHUIN

48 | 'emernyeckas CBSI3b MEKAY KJIaCCAaMH HEOPTaHMYCCKUX COCTUHCHHM 1

49 | O6001eHNe U cCUCTEMATA3AINS 3HAHUHA 1

50 | KonrposbHas padota Ne3 o reme "OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COSIMHCHHMA" 1

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoauyeckas cucrema xumudeckux iementon /1. U.

MenpeneeBa. CtpoeHue aToMoB. XuMU4ecKkasi cBsi3b. OKUCIUTETHLHO-BOCCTAHOBUTEIbHbIE 15

peaxkiun

51 AHanu3 KOHTPOJIbHOM paboThl. [IepBbie MOMBITKY KiIacCU(PUKAIIUN XUMUYECKIX JIEMEHTOB. 1
[TonsiTHE O TPyIIaxX CXOIHBIX AJIEMEHTOB

52 Ilepuoanueckuii 3akoH u [leproanueckas cucreMa XuMHUYECKUX 31eMeHToB J[. U. 1
MenneneeBa

53 | Ilepuoabl, rpymnibl, HOATPYIIIEI 1

54 | Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tombl 1

55 CtpoeHue AIIeKTPOHHBIX 0001049ek aToMOB 31eMeHTOB [lepuonndeckoii cuctemst 1. . 1
MenneneeBa

56 XapakTepucTuka XUMHYECKOTO 3JIEMEHTa 1o ero noyioxkeHuto B [lepuoanueckoii cucreme /1. 1
N. MenneneeBa

57 3nauenue [leprnoandeckoro 3akoHa i pa3BUTHUS Hayku U ipakTuku. [. 1. MenneneeB — 1
Y4E€HBIN, EAAror U rpaXk1aHuH

58 | DeKTPOOTPHIIATENIFHOCTh ATOMOB XUMHUYECKHX JIEMEHTOB 1

59 | MonHas xumu4deckas CBSI3b 1

60 | KoBaneHTHas mosipHasi XMMUYECKasl CBSI3b 1

61 | KoBaneHTHas HEMoOJsIpHAS XUMHYECKAs CBSI3b 1




62 | CreneHb OKHCIICHUS 1
63 | OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1
64 | OxuciauTenu U BOCCTAHOBUTEIN 1
65 | KonTponbnas pabota Ne4 o reme «CtpoeHue aroma. XUMHUECKAst CBSI3b) 1
IToBTOpeHUE, 00001IEHNE M CHCTeMaTU3alM 32 Kypc 8 kiacca 3
66 | AHayiM3 KOHTPOJILHOM paboThl. O000IIEHNE U CHCTEMAaTH3aIlUsl 3HAHUH 3a Kype 8 Kiacca 1
67 | O6o0mIeHre U cucTeMaTU3allvs 3HaHUH, pellieHHe Pacu€THRIX 3a1a4 1
68 | O6oOmmenue U cucTeMaTH3anys 3HaHUH, PEIICHNE TPAKTHYECKUX 3a1a4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
9 KJIACC
Ne Kou-Bo
Tema ypoka
n/n 4acoB
Pa3nen 1. BemecTBO M XUMHYecKHe peaKIuu 17
1 | Ilepuoanueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux anemenTos [l. M. Menpaeneena 1
2 | 3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB 1
3 | Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1
4 | Bujbl XUMHYECKOU CBSI3U Ml THUITBI KPUCTAUTHICCKUX PEIIETOK 1
5 | Kimaccuduxanusi XUMHUYECKHX PEaKuil 10 pa3InyHbIM IPU3HAKAM 1
6 [TonsiTHe 0 CKOPOCTU XUMHUUYECKOI peakuuu. [loHATHE 0 TOMOT€HHBIX U T€TePOreHHBIX 1
peaKusax
7 [TonsiTre 0 XxuMUYeckoM paBHOBecHU. DaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUYECKOM 1
PEaKIUU U MOJOKEHHE XMMHYECKOTO PAaBHOBECHS
OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINN 1
OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1
10 | Teopust saeKTpOAUTUYECKOM nucconranui. CUIbHbBIE U cabble IEKTPOIUTHI 1
11 | MoHHbIe ypaBHEHUS peakuil 1
12 XUMHYEeCKHe CBOWCTBA KUCIOT U OCHOBAHUI B CBETE MPEICTABICHUM 00 3IEKTPOIUTUYECKOU 1
JIICCOIMAIINT
13 | Xumuueckue cBOICTBa coJiei B CBETE MPECTaBICHUH 00 3JEKTPOIUTHUECKON AUCCOLUAIIIH 1
14 | [lonsATHE O TUIIPOTIU3E COEH 1
15 | O0oO1IeHne U cucTEMATH3AINS 3HAHUHA 1
16 | IIpaktuueckas pabora Ne 1. «Perienne s3kcriepMMEHTAIBHBIX 3a/1a1» 1
17 Kontponbnast pabora Nel mo TeMe «JIeKTpOIUTHYECKAsT TUCCOITAAINST. XUMHUECKUE 1
PEaKIuu B pacTBOPAX»
Paznen 2. HemeTaibl M X coeIMHEHHUS 25
18 AHanu3 KOHTPOJIbHOM paboThl. O0IIas XapaKTepUCTHKA TaJOreHOB. XUMUYECKHE CBONCTBA 1
Ha MpUMepe XJIopa
19 | XnopoBonopon. CossiHas KUCIOTa, XMMUYECKHE CBOWCTBA, MTOJyYeHHE, TIPUMEHEHUE 1
20 | IIpaxTrueckas padota Ne 2 o teme «llomydeHne CONSTHON KHCIOTHI, U3y4eHHE €€ CBOMCTBY 1




21 | BoluncieHus 1o ypaBHEHUAM XUMUYECKUX PEAKIIMid, €CITU OAMH U3 PEareHTOB JaH B U30BITKE 1

22 | OGmas xapakTepucTUKa 311eMeHTOB VIA-rpynis 1

93 AnnorponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl U €€ COeIMHEHUH B IPUPOJIE. 1
XHUMHYECKUE CBOMCTBA CEPBI

24 | CepoBonopoi, cTpoeHHE, (PU3HMUECKUE U XUMUYECKUE CBOMCTBA 1

25 | Okcupsl ceprl. CepHasi KUCIIOTaA, PU3NUECKUE U XMMUYECKHE CBOWCTBA, TPUMEHEHHE 1

26 XUMHUYECKUE peaKiiHy, Jexkalliue B OCHOBE POMBIIIEHHOTO CII0c00a MMOJIy4eHHUs CEpHOI 1
KUCJIOTBl. XUMUYECKOE 3arps3HEHNE OKPYXKArOILEeH cpe/ibl COeIMHEHUSIMU CEepBI

27 | Boluucienne MaccoBOM /10J1M BBIXOJa MPOAYKTA pPEaKIUU 1

28 OO01as xapakTepucTHKa 3JeMEHTOB VA-Tpynnbl. A30T, paclipoCTpaHEHHUE B IPUPOJIE, 1
¢du3nUeckrue 1 XUMUYECKHE CBOWCTBA

29 | AMMuak, ero pu3nYecKne 1 XUMHYECKUE CBOMCTBA, MOIyYeHUE U TPUMEHEHHE 1

30 | IIpakTuueckas padota Ne 3 o reme «llonydyenne ammuaka, U3ydeHue ero CBOMCTB» 1

31 | A3oTHas KHCJOTa, e€ PU3NUecCKrue U XMMUIECKHE CBONCTBA 1

39 Hcnonp30BaHre HUTPATOB M COJICH aMMOHHUS B KAUECTBE MUHEPATBHBIX YIAOOPECHHUH. 1
XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAOIEH Cpebl COCUHEHUSIMHU a30Ta

33 ®ochop. Oxeun bocdopa (V) u pochopnas kucnora, pusnueckKre U XUMUIECKUE CBOKCTBA, 1
HOJIy4eHHe

34 Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPAIbHBIX yI00peHuil. 3arpsi3sHeHne IpUpOIHOM 1
cpenbl hocharamu

35 | Yruepon, pacrpocTpaHeHHE B IPUPOC, (GU3HUECKHE U XUMUYICCKUE CBOWCTBA 1

36 Oxcuppl yraepona, ux pU3NUecKue U XUMUYECKHE CBOMCTBA. DKOJIOTUYECKHIE TPOOIEMBI, 1
CBsI3aHHBIE C OKcHOM yriiepoaa (1V)

37 | YronbHas KUCIIOTA U €€ COJH 1

38 [Tpaktuueckas padora Ne 4 o teme "llonmyuenue yriekucioro raza. KauectBennas peakims 1
Ha KapOoHaT-noH"

39 | IlepBoHavanbHBIE MOHATHS 00 OPraHMUECKUX BEIIECTBAX KaK O COCIMHEHUSX YTIepo/ia 1

40 | Kpemuuii u ero coennHeHuUs 1

41 [TpakTryeckas pabora Ne 5. PemieHue skciepuMeHTalbHbIX 3aa4 1o TeMe «BaxHeiinme 1
HEMETAJJIbl U UX COEIUHEHMSD)

42 | KonTtponbHas padota Ne2 o Teme «BaxkHeii1ie HeMETauTbl U MX COSAMHEHUS 1

Pazgen 3. MeTanibl 1 HX COCANHEHUS 20

AHa/u3 KOHTPOJIBHOM paboTsl. O0Ias XapaKTepruCTUKAa XUMUYECKUX 3JIEMEHTOB —

43 | meramioB. MeTtamnyeckas CBsI3b M METAUTMUECKas KpUcTaJunyeckas pemeéTka. duzndyeckue 1
CBOWCTBAa METAJIJIOB

44 | XuMu4ecKre CBOWCTBA METAIJIOB. DJIEKTPOXUMHUUYECKUH Psiji HAPSKEHUH METaJJIOB 1

45 OO6mrme criocoObl moTydeHust MeTayuToB. CIlaBbl. BeIUMCIEHHS TT0 YpaBHEHHUSIM XHMHYECKIX 1
PEaKIHiA, €CTIM OJMH U3 PEareHTOB COJCPKHUT IPUMECH

46 | IloHsATHE O KOPPO3UU METAJIIOB 1

47 | llleno4yHble MeTAILIbI 1




48 | OKcHuIbI U TUAPOKCH]IBI HATPUS U KaJIHSI 1
49 | lllenouHo3eMeIbHBIC METAJUIBI — KAJTBIUI U MarHuu 1
50 | Baxkneiimme coequHEHNS KAIbIMS 1
51 | OGo0menue u cucTeMaTH3anus 3HaHUH 1
52 | YKécTtrocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS 1
53 | IIpakTtuueckas padorta Ne 6 mo reme "KEcTKOCTh BOJIbI M METOIBI €€ YCTpaHCHUS" 1
54 | AmromMuHMI 1
55 | AmdoTtepHbIe CBOIICTBA OKCH/IA ¥ TUAPOKCUAA 1
56 | XKeneso 1
57 | Oxcuppl, ruapokcu s U cos sxeresa (1) u xenesa (111) 1
58 | O0o061eHne U cucTeMaTu3anys 3SHAaHUHA 1
59 [TpakTueckas pabota Ne 7. Perenue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Baxkueiinme 1
METaJIJIbl U UX COEIMHEHUS
60 Brrurcnenus o ypaBHEHUSIM XUMHYECKHUX PEAKIIUiA, €CIIM OJIMH U3 PEarcHTOB JaH B H30BITKE 1
WM COICPKUT MTpUMecH. BbIuncieHus: MaccoBO# 10NN BBIXO/A MPOIYKTA PEAKIIUU
61 | OGoOmenue u cucTeMaTH3anus 3HaHUH 1
62 | Kontponbnas pabota Ne 3 o teMe «BakHelIne METaUIbl U UX COSTUHEHUS 1
Pa3znen 4. Xumus u oxkpyxamomasi cpeaa 3
63 | AHaym3 KOHTpOJLHOU paboTHl. BemecTBa 1 MaTepraibl B TOBCEIHEBHOM KU3HH YEIIOBEKA 1
64 | Xumuueckoe 3arpsa3HeHHE OKPYXKAIOIIeH cpeibl 1
65 | Posb XMMUU B PEIICHUH SKOJOTHYECKHUX MPOOIeM 1
IloBTOpEeHue, 00001IeHNE U cCUCTEeMATH3ANMs 32 Kypc 9 kiacca 3

66 | OGoOmmeHue U cucTeMaTH3anus 3HaHUH 3a Kypc 9 kiacca 1
67 | O0oOmIeHre U cHCTeMaTU3allvs 3HAHUH, PEIICHHe PACYSTHBIX 3a1a4 1
68 | O6oOmIeHNe U cCHCTeMaTH3alUs 3HAHUHN, PEIICHUE MTPAKTUICCKUX 33/1aq 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

5. BHEYPOYHAS JEATEJIBHOCTSD I10 IPEJMETY

8 KJIACC
DopMma 1eATeTbHOCTH

1. MuHU-TIpOEKTHI Ha TeMbI: «XHMHUS B )KU3HM 4yesoBekay, «Kucmopony, «Bogopoa», «PacTBopbi».

2. MWUHH-TIPOEKTHI, MOCBSIIEHHBIE THIO YUuTelns (5 okTsOps), mHIO Poccuiickoll HayKu 00 WHTEPECHBIX
XMUMHYECKUX (DaKTax, OTKPBITHAX AOoCTkeHUsX (8 ¢deBpans), naro Kocmonasruku (12 ampens), J{Hio
JIETCKUX 0O0IIEeCTBHHBIX opranu3ammii Poccun (19 mas)

3. VYuacrtue B HHTEpHET-KpYyKKax U onumnuanax «Meralllkomay.

4. Konkypc kpoccBopaoB «llepumommueckas tabmuna J[.M.MengeneeBa», «Boma», «Kmiacchl
HEOPraHUYECKUX COEANHEHUI».

5. OKCcKypcHs Ha ecTeCTBEHHOHayuHble pakynbTeTsl YPOV (25 auBaps JleHb pOCCUICKOTO CTYAEHUECTBA)

6. Oxckypceus Ha benospckyro ADC u noxapHyro yacts npu BADC

7. DKCKypcHM B LIKOJbHYIO OMOIMOTEKY C OCBEIIEHMEM KHHXHOW JIMTEpaTyphl MO XUMHH (B pamKax
MexnyHapOAHOTO AHSI IIKOJIHHBIX OMOINOTEK)

8. VYwuactue Bo Beepoccuiickoli ouMIraie MKOJILHUKOB.

9. Vwuactue B TypHupe «FOHBIH XUMUK»




9 KJIACC

DopMa 1eATeJTbHOCTH

ONOo MW

MuHH-IPOEKTHl Ha TEMbl: «AJUIOTPOIHBIE MOAU(DUKAIMKM CEPb», «AJUIOTPONHBIE MOIU(DUKALNUN
KUCIopoaa», «MeTtajulbl U UX CBOWCTBa», «KHCIOpPOIHBIE COECIMHEHUS KHUCIOPOJa», <«KeCcTKOCTh
BOJIbI»

MuHH-TIPOEKTHI, MOCBSIIEHHBIE THIO yuuTens (5 okTsa0ps), aHio Poccuiickoit Hayku 00 MHTEPECHBIX
XUMUYECKHX (paKTax, OTKPBITUIX HIOCTHXEeHUsX (8 d¢eBpamst), nuro Kocmonatuku (12 ampens),
«Xumust 1u1st [To6enb» (9 mast), [{Hi0 neTckux oOmecTBHHBIX opranu3anuii Poccun (19 mas)

VYyacTtue B MUHTEpHET-KpYyXKax u onmMnuaaax «Meralllkonay.

KOHKypC CHHKBEHHOB, HHTEJUIEKT-KapT «MeTauib»

DKCKypcus Ha ecTeCTBEeHHOHayuHbIe QakyabTeThl YPDY (25 suBapst [leHb pOCCHIICKOTO CTYIEHYECTBA)
Oxkckypeus Ha benospekyto ADC u noxapHyto yactb npu BADC

VYuacrtue Bo Beepoccniickoit 0JMMIMazAe MKOIbHUKOB.

VYyacrtue B TypHupe «HOHBIH XUMUK»

BHGypOLIHaﬂ ACATCIBHOCTD IO NPCAMETY OCYHICCTBIIACTCA B TOM YHCIIC IMOCPCACTBOM pPa3IMYHBIX

dbopM opraHuzanuy, OTIIMYHBIX OT YPOUHOH CHUCTEMbl OOYYEHHs, TaKUX KaK JKCKYPCHM, KPYXKKH, CEKIIHH,
KpyIJble CTOJNbl, KOH(EPEeHIUH, IUCIYThl, IIKOJbHBIE HaydHble OOIIECTBA, OJMMIIMAJbI, KOHKYPCHI,
COpPEBHOBAHWSI, IOMCKOBBIC W HAYYHBIE UCCIICIOBAHUS, OOIIICCTBEHHO IOJIC3HBIC MMPAKTUKH | T. 1. BHEypouHas
NeSITeNIbHOCTh MO3BOJISIET PEan30BbIBaTh (hefepaibHyl0 pabodylo MporpaMmy BOCHUTAHHS U (enepalibHbIid
KaJICHIAPHBIN TIJIaH BOCITUTATEIILHOU PaOOTHI.

Onepatop 340 000 "KomnaHusi "TeHzop" ———

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMUCHIO

MYHUUMUNAJIbHOE HETUNMOBOE ABTOHOMHOE OBLLIEEOBPA3OBATEJIbHOE 10.10.24 11:24 CepTtudukat 5582E4667594AB2FA97171A92606C1AD
YYPEXXAEHUE KYNIbTYPbI " TMMHA3USA "APT-3THOA1", CeMmeHoBa AHacTacust (MSK)
AHaTonbeBHa, npekTop




