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IMOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 00111ero 00pa30BaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmiero obpaszoBanus, npeacraBieHHbx B @I'OC OOO, a Takke Ha OCHOBE (enepanbHON
paboueii mporpaMMbl BOCIIUTAHHUSA U C YYETOM KOHIENIMU IPEToiaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma 1o XumuHM Ja€T NpEACTAaBICHUE O UENSIX, OOIIel CcTpareruu OO0ydeHHs,
BOCIIUTAHUS W Pa3BUTHs OOYYaIOIIUXCS CPEACTBAMHM y4yeOHOro IpeIMeTa, YCTaHABIIMBAET
00s3aTeNIbHOE IPEIMETHOE COJEpKAHUE, IIPEeyCMaTPUBAET paclpeesieHue ero mo Kjaccam u
CTPYKTYpHUPOBAHUE 10 pa3jiesiaM U TEMaM MPOTrpaMMbl 110 XMMHH, ONPENESAET KOIMYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh
U3YUYCHUS XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEN 00yUaromuXxcsi, OnpeAessieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3yiibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yibTaTaM 00y4eHHs] XUMUU
HA YypOBHE MeNeil W3y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HABaTEIbHOU
JEeSTENIbHOCTH 00Yy4aroIIerocs Mo OCBOSHUIO Y4EOHOTO COJIePIKaHuUs.

3HaHUe XUMHH CIY)XKUT OCHOBOU /I (POPMUPOBAHUSI MEPOBO33PEHHS 00YJAIOIIETOCS, €r0
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOopMHUpyEeMble XUMUEH
MPEJICTABICHHS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pelieHuss riI00albHBIX MPOOJIEeM YCTOWYMBOTO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
YHEPTEeTUYECKOH, TUIEBON U SKOJIOTHIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

H3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH Ml caMOopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111eil 1 PyHKIIMOHAIBHOI rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00yJaroImuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHON  NeATENbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B I[IOBCEAHEBHOM JKHM3HHM, TaKk ©U B
npodeccuoHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CIEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJI511a HAa €JUHCTBO MIPUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00yUYarOIINXCs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K MPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE OOpa3oBaHUE
oOydJarouuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUU 00ECMEUMBAIOTCS CHEHU(UKON Comep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SBISETCS TMEJarormueckyd aJanTUPOBAHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMbIX MOHATHI OPTraHUYECKOU XUMUU.

CrpykTypa coaepkaHMsl POrpaMMbl IO XUMHH c(pOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK e€ mzydenuro. CopepiaHue CKJIAAbIBAETCS U3 CUCTEMBl MOHATUH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYECKOW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPUHLMITY IOCJIEI0BATEIbHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepnonnueckoro 3akoHa /. 1. Meneneesa kak OCHOBHOT'O 3aKOHA XMMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPECTABICHUH 00 IEKTPOIUTUIECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMSI pacCMaTPUBAIOTCS HAa OCHOBE AMIMPUYECKH IOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JpYyromy,
BBINOJIHAS (YHKLIMU OOBSICHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH
IPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO NPEACTABICHUS O
XMMHYECKON COCTaBIAIOLIEH HAydHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILEHUSI K HAYYHOMY 3HAaHUIO U METOZAAM I03HaHUA B Hayke. M3ydeHnue xumMun
OPOUCXOAUT C MPHUBJICYECHUEM 3HAHUNW W3 paHEe M3YyYEHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «dusuka. 7 Kiacey.

[Tpu n3yyeHnn XUMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JIEATEIbHOCTH YelIOBeKa U KaK OJJHOrO
U3 KOMIIOHEHTOB MHUpPOBOW KYyJbTyphl. 3ajiada yueOHOro IpeiMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — BaKHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B
IpUOOIIEHNH K HAyYHbIM METOJ]aM MO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX PEaKIHii, B
GopMHpOBaHUM W pPa3BUTHM [IO3HABATEIbHBIX YMEHHA M WX MNPUMEHEHHMH B Y4eOHO-
MI03HABATEIILHON U y4eOHO-HUCCIIE0BATEIBCKOM IEATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpallleHus C BEIeCTBaMU B IIOBCEIHEBHON KU3HH.

[lpy M3ydyeHuUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS BaXHOE 3HAUYEHUE
nproOpeny Takue e, KaK:

— (opMupoBaHHE MHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPY/ZHUYECTBY, CaMOCTOSATEIbHOMY IPHUHITHUIO DELICHUH, CIOCOOHOM ajanTUpoBaThbes K
OBICTPO MEHSIOIUMCS YCIIOBHM KHU3HH;

— HanpaBJICHHOCTb OOYyYEHHUs Ha CUCTEeMaTH4ecKoe npuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIPHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyyHbIM  METOJaM  I103HaHUf,
(GOopMHPYIOLIUM MOTHBALIUIO M pa3BUTHE CLIOCOOHOCTEH K XUMHH;

— oOecrieyeHUe YCIOBMM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIMMUCS OIbITa
pa3HoOOpa3HON JEATEIbHOCTH, MO3HAHUSA M CaMOINO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESITEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW U €CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
qycie YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPY)KAIOLIEr0 MHpA, MCIIOJB3Ys 3HAHUS U
ONbIT, IOJIYYEHHbIE IpPU HM3YYEHUU XHUMHUH, NPUMEHATh HUX IMpU pEIIeHHH mpodiieM B
IIOBCEHEBHOM KU3HU U TPYAOBOM IEATEIBHOCTH;

— (hopmupoBaHue y 00YHarOMUXCs TYMaHUCTHUECKUX OTHOUICHUH, TOHUMAHUSI [IEHHOCTH
XMMHUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTMYECKH LIeJIeCOO00pa3HOro MOBEICHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSX COXPAHEHMsI CBOETO 3I0POBbS M OKPY)KAIOIIEH NMPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOILEYEIOBEYECKMX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIis ¥ HaPaBJICHHOCTH AaJbHEHIero 00ydeHusl.

OO0mee 9ncIto 4acoB, OTBEAEHHBIX /IS U3yUSHHsI XMMUH Ha YPOBHE OCHOBHOTO OOIIIErO
oOpasoBaHmus, cocTaBisieT B 8 Kiacce — 68 yacoB (2 yaca B HEJEINIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Posb XuMuM B JKM3HM 4YelOBEKa. XMMHsS B CUCTEeME HayK. Tena u
BemecTBa. dusnyeckue CBOICTBAa BElIECTB. ArperatHoe coctosiHue BemiecTB. [loHsiTue o
METO/IaX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHrs CMECEe.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢dopmyrna. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MounspHas macca. B3auMocCBsI3b KOJIMYECTBA, Macchl U
YHClIa CTPYKTYPHBIX €IMHHMII BenecTBa. Pacu€Tsl mo hopMynaM XUMUYIECKUX COCTUHEHUIA.

®usznyueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakuus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUe ypaBHeHUd. Kinaccupukauss XMMUYECKUX PEaKIUid
(coenuHeHus1, pa3I0oKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYNIOH, MpaBUiaMHu pabOThl B JabopaTopuu U MpUEMaMu
oOpaieHust ¢ 1abOpPaTOpHBIM O0OpYIOBAaHUEM, M3YYCHHE W ONMHCAaHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOM0AeHne (U3NUECKUX (IIJIaBICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE U KOHJACHCAIHMS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAIIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIOTON) SBJICHUN, HAOI0OJCHHUE
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAaHHA XUMHUYECKHMX peakuuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHAOM Oapus, paznoxkenue ruapokcunaa menu (I1) mpu
HarpeBaHUM, B3auMoOJeWcTBHUE kene3a ¢ pactBopoMm comu menu (II), msydyenwe cmocoOoB
pa3zeneHus CMeceil: C TOMOIIBI0 MarHuTa, (QWIbTPOBAHUE, BHIIAPUBAHUE, TUCTUIUISIINS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH TOBApPEHHOW COJNHM, HAOJIIOJACHWE H OIHCAaHUE
pE3yNbTAaTOB IPOBEACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/IaHHE
Mojiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aleMEHT M IPOCTOE BELIECTBO.
Haxoxnaenne kuciopona B npupoze, Gu3nueckue U XMMHUYEeCKHE CBOMCTBA (PEeaKIMKU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJNydYeHHUS KHUCIOpOJa B JabOpaTopuul U
npoMbIIuieHHOCTH. KpyroBopot kucinopoga B npupoae. O30H — amioTponHas MOAM(HUKAINs
KHCIIOPOJA.

TemnoBoit 3h(dekT XUMUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- U
SHJIOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHre 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTtBo. HaxoxkneHue Boxopoaa B MpPUPOIE,
duznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

MounsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMocTh BellecTB B Boje. MaccoBas J0Jisi BEIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOAbl B mpHpoze. 3arpsA3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coeamaeHuid. Oxcuabl. Kinaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu10B. du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaoB.

OcHoBanus. Krnaccudukanusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckie U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu MmetaiuioB H. H. bekerosa. [loiryuenue kucior.

Comu. HomeHnkiatypa coneil. ®dusznueckue U XuMU4ecKkue cBoicTBa coieil. [lonyuenue
COJIEH.

['eneTnyeckas CBA3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpEZeNIEHUE COJCpKaHUS KUCIOpOoJia B BO3/yX€E, MOIyYeHHE, cOOMpaHUe,
pacno3HaBaHUE M HM3yYEHUE CBOMICTB KHUCIOpOJa, HAOIIOJECHUE B3aUMOJACHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3llaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMICTB Boaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcupom meau (1)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIMIESCTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJABI C METaUIaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0B HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYeH, U3yuyeHue
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHCIOT C METajUlaMu,
peakuuii HEUTpalIu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 110 TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUN».

Ilepuoaunyeckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux jiementon . U.
MenpnesieeBa. CTpoeHune aToMOB. XUMHYeCKasl CBSI3b. OKUCIAMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsiTe o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIC METAIUIbI, TaJOTEHbl, UHEPTHBIEC Ta3bl).
DJeMeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCHUIBI i THAPOKCHU/IBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmudeckux odiemeHtos [l M.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opMmbl I[lepuonnyeckoil cucTembl
xumuueckux diemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sep. M3orombl. Onextponbl. CrpoeHue
AMIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPyIIaM U EPUOJAM.



3navenue Ilepuoauueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMHUUECKUX JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — yd€HbIl U IpaKJaHUH.

XumMHu4aecKkas CBSI3b. KoBanentnass  (mossipHas W HEHoJisipHast) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenp  okucieHus. OKHUCIHUTENbHO--BOCCTAHOBUTENIbHBIE — peakiuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHUCTBUE THUIAPOKCHIA
IIMHKAa C pacTBOpPaMM KUCJIOT U ILEN0YeH, MPOBEJCHHUE OIBITOB, WUTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKluil (rOpeHUEe, peakluu pa3yioKeHUs, COETUHEHUS).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMeTHBIX CBsI3€il MpU M3YyYEHUU XUMHUM B § KJlacce OCYIIECTBISETCS
yepe3 UCIOIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATUH, TaKk W IOHATHIH,
ABJISIOIMXCS] CHCTEMHBIMU JUISI OT/I€TbHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAyYHbBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, KJIaccu(uKanus, MepruogHIHOCTh, HAOIOIEHUE, SKCIIEPUMEHT, MOJICITHPOBAHNE,
U3MEpEHUEe, MOJICIIb, SIBIICHUE.

@dusnka: MaTepusi, aTOM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIMJ, H30TOIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHA C TpaauIIUOHHBIMU pOCCHfICKHMH COHOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBWJIAMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUN 00yYaIOIIUXCS.

JImgHOCTHEBIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTDH O6yanOIIII/IXCH PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCcHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHUYECKOUI HAayKH B KHW3HHU COBPCMCHHOI'O O6HI€CTB8,,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepesoBbIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOro BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCEKINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOM W APYrMX BHUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHOM JEATEIEHOCTH IIPY BHIMOJIHEHHH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpoLiecce ITON Yy4eOHON AESITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIECH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJACTABICHHUS O  BEUIECTBE W  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABIISIIONIME OCHOBY MJIs
NOHMMAHHS  CYIIHOCTM HAy4HOM KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOIBI, B3AUMOCBSI3IX YEJIOBEKA C MPUPOJHOU CPENloil, O posin
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIIbHbIE MOTHUBBI, HAIlPABJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIC JUISI OOBSCHEHUS HAONIOJMaeMbIX IPOICCCOB M SBJICHHMA, IT03HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOMN paObOTHI
C yueOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEPATYpPOH, INOCTYNHBIMU TEXHUYECKUMH CPEIICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHIO W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIHCKOW JEATCIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEeM;

4) popMupoOBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHUC ULCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3A0pPOBLIO,
YCTAaHOBKHM Ha 3JIOpPOBBIM 00pa3 >KWU3HH, OCO3HAHUE IOCICACTBHA W HEIPHITHE BPEIHBIX
OpUBBIYEK (YHOTPEOIEHUsI alKOrojs, HAapKOTHKOB, KYypPEeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
IpaBHJI OE30MMACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;



5) Tpy10BOro BOCIIUTAHMA:

MHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOGECCHil U TPyAa Pa3IMdHOTO POJIa, YBAXKCHHUE K
TpyAy W pe3ysibTaTaM TPYIOBOW JEATEIIbBHOCTH, B TOM YHUCJIE HAa OCHOBE INPUMEHEHHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHUECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3JIOPOBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUSI IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyAILUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJTy4aeMble MPU HU3YyYECHUH XUMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HaHUS TJIOOATLHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM M IMyTeH WX PEIIeHUs
MOCPEJICTBOM METOJOB XHUMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MmerampeIMETHBIX pPe3y/IbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMEeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTUHE MUpa, U YHHUBEpCalbHbIC ydeOHbIE NeHCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIILIEHU NP OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XMMHMYECKUX TMOHATHH (BBIOCNATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIICNbHBIX (DAaKTOB W SIBJICHWUW, BBIOMPATH OCHOBAaHUS WM KPUTEPHH IS KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXly O0BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCyXAeHus (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUS (NIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XMMHU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass (opMylia W ypaBHEHHE XUMHYECKOW peaknuu — TMPU PEIIeHUH yIeOHO-
MO3HABATENbHBIX 3aJlay, C YYETOM OTHX MOJEIbHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YYAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble uccienoBare/bCKUe 1eHCTBHSA:



YMEHHE HCHOJb30BATh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAHHMIO, OPraHU3allUd U NPOBEIEHUI0 YYEHHYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (opMynIupoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pabora ¢ undopmaumei:

yMEHUE BbIOUpPAaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3IUYHBIX BUI0B
1 (pOpM IpEaCTaBICHHS, TOTYIaEMYO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpPaBOYHbIE IOcoOMs, pecypchl HHTepHETa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHE NPUMEHATh Pa3IMuHble METO/Ibl U 3aIPOChl IIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OmbITa B 00JAaCTH HMCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO MCIIOIB30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMaIbHYIO (OpMYy NpeicTaBiICHUs
UHPOPMALIMK U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JAHarpaMMaMy,
npyrumu popmamu rpaduku U BX KOMOMHALIUSMU;

YMEHHE HCIOIb30BaTh W AHATU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NeSITeAbHOCTH HH(POPMALIMIO O BIMSHUYU POMBILIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMMyHUKATHBHBbIE YHHBepPcAJIbHbIe YUeOHbIe el cTBHA:

YMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora MU (WiM) AUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIIOJHEHUS
IpeJI0KEHHOH 3a/1auH;

YMEHUS PEACTABIISTH MOMyYSHHBIE PE3yIbTAaThl MO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh TMPE3CHTALUIO0 PEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCHEepUMeHTa (JabopaTOPHOIrO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, yueOHOTO MPOEKTA);

YMEHHUsSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATEIbCKON JICATEIIbHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB U COrjacoBaHMs MO3ULUN (00CyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOW Pa0OTHI U IPYTHE).

PeryasiTUBHbIe YHMBepcaIbHble y4eOHbIE TelcCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEAEATh eI IeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOK JEATEIBHOCTb, BbIOWPATH
HanOonee dS(QeKTHBHbIE CIOCOOBI pelmIeHHsT YYeOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NpPH
BBIIOJIHEHUM 33laHUM ¢ y4y€TOM IIOJIydYEHHUS HOBBIX 3HaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON LemH,
YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUU 3a/IaHUIA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEpKaHMs,
YCTAHOBJICHHOTO JaHHOH (¢exnepanbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE



o0yJarolMMHUCsT Hay4HbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, crenudpuueckue s
OpeaMETHOW o0sacTu «XUMHs», BUIBl JEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konmy oOyueHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS] YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSTHHA: aTOM, MOJEKYJa, XMMUYECKHUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb,
3JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakuy COeAMHEHNs, peaKLUU pa3JIoKEHUs, PEaKUU 3aMEIECHUS, PEaKIUI
o0MeHa, 9K30- U SHA0TEPMHUYECKUE PEAKIINH, TEIUIOBOH 3(h(eKT peakuu, Apo aToma,
JJIEKTPOHHBINA CJIOW aToMma, aTOMHas OpOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpPHAsl M HEIOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBS3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi JOJIs BELECTBA (IIPOLIEHTHAsI KOHLEHTPALKsA) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHMX IOHATUN U NPUMEHATH 3TH
HOHSITHS [IPU ONIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY Ul COCTaBJIeHUs (OpMyn BelIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OINpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECJUHEHUSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJIEKHOCTh BELIECTB K
OIpe/ieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJI XUMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHHUSAX;

packpbiBaTh cMmblca llepnonnueckoro 3akona . M. MenneneeBa: n1eMOHCTpUPOBATH
IIOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX DJIEMEHTOB OT MX
nosiockeHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAHEHMsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aKOHA ABOraapo;

ONHKCBHIBATh M XapakTepu3oBaTh Tabmumunyo (opmy Ilepuoanyeckoil cHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «IJIaBHas noArpynna (A-rpynma)» u
«mobounas noxrpynna (b-rpynma)», Manble U OonbliMe MEpPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcs B Tabiuue «lleproguueckas cucremMa XUMUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsi sapa, oOliee YHCIO 3JIEKTPOHOB U
pacrpesielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIMPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIIy W COCTaBy y4YacTBYIOUIMX B PEAKLUU BELIECTB, [0 TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pPa3IMYHbBIX
KJIaCCOB, NOJATBEp)KJas  ONWCAaHUE IMPUMEpPAMHM  MOJIEKYJISIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTa o (opMysie COeTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKON pPEaKLiuy;



IPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAlU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JJIi M3YYEHUSI CBOWCTB BEUIECTB M XUMHUYECKUX PEAKIIMIA,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIIOICHIE, U3MEPEHUE, MOICITMPOBAHNE,
AKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

ClIeZIOBaTh MpaBUJaM TIIOJIb30BAaHUS XMMHUYECKOH TMOCYIOM ¥  J1abOpaTOpHBIM
0o0OpyZOBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U coOupaHuIO0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOIO BEILIECTBA, MIJIAHUPOBATH
U TPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIeNoue U
KHCIIOT C TIOMOIIBbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOpaHX U Apyrue).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

DJIeKTpOHHbIe (LM(pPpOBbIE)

Ne i/
gt NMPOrpamMmbl Bcero KonTpobHbie HpaxTiyeckne o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
Pasnen 1. BBenenne.
| IIepBoHayaIbHBIE XUMUYECKHE 2 1 1 bu6nuorexa LIOK
MOHATUA https://m.edsoo.ru/7f41837¢
Paznean 2.
bubmuoreka [JOK
1
2 ATOMBI XUMHUYECKHX 3JIEMEHTOB 9 hits:/m.edsoo.ru/7f41837c
Pa3pea 3.
bu6mmoreka [JOK
1
3 Hpoctrie pemectsa / https://m.edsoo.ru/7f41837¢
Paznen 4.
K
4 CoeMHEHNA XMMUYECKUX 3IEMEHTOB 14 1 1 ngs?;r?f:;{siggﬁfm%%
Pasnea 5.
5 W3meHenus, npoucxoasiume ¢ 12 | 1 bubnmoreka [JOK
BeIllECTBAMHU https://m.edsoo.ru/7f41837¢
Pa3pea 6.
PactBopenue. PactBopsl. CBoiicTBa bu6mmoreka [{JOK
6 18 1 1
pacTBOPOB 3JIEKTPOIUTOB https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 6 4

I[TPOIT'PAMME
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ITOYPOYHOE INTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos
Ne Tema VooKa DJIeKTPOHHbBIe N (ppoBbIE
n/n P Bcero KonTpoasHbl Hpaxriueckn o0pa3oBaTe/ibHbIE PeCypPChl
e padoThbl e padoThI
| [Ipenmer xumuu. Bemecrsa. Tena u 1 bu6nnoreka [IOK
BCIIICCTBA https://m.edsoo.ru/ff0d210c
) [IpeBpaienus Bemects. Posb xumuu B 1 bu6nnoreka [IOK
JKU3HU YETOBEKA. https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00PATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOparteHus ¢ 1ab0paToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOoBaHUEMY
[lepnonnueckuii 3akoH u [lepuonnueckas
4 CHCTEMa XUMMHUYECKHUX 3jemMeHToB /. H. 1 bubmuoreka [JOK
MenzeneeBa. 3Haku (CUMBOJIBI) XUMHUYECKHUX https://m.edsoo.ru/ff0d26ca
AJIEMEHTOB
5 Xumuyeckue Gpopmyibl. OTHOCUTETbHAS 1 bubmuorexa [JOK
aTOMHas U MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d28c8
bu6mmorexa [{OK
6 PacueTsl mo xumuueckou popmyse 1
bopmy. https://m.edsoo.ru/ff0d2a6¢
7 3akperuieHue 3HaHui 1o reme «BBenenue. 1 bubnuorexa [JOK
[TepBOHaUaAIbHBIE XUMUYECKHUE TTOHSTHSD) https://m.edsoo.ru/ff0d2be8
g Kontponbnas padota Ne 1 mo teme | 1 bubnuorexa [JOK
«BBenenue. [leppoHayanbHble XUMHYECKUE https://m.edsoo.ru/ff0d2a6¢
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IIOHATHA»

9 OcHOBHBIE CBEJICHUSI O CTPOECHUHU aToMa. bubanorexa [JOK
CocraB atomoB. M130TOIEI. https://m.edsoo.ru/ff0d2d50
bubmuoreka [JOK
10 0
CTpoeHue 3JIeKTPOHHBIX 000JI0YEK hitps://m.edsoo.r/ fl0d2eac
Ilepnomnueckuii 3axkoH u Ilepunonuaeckas
11 cnfTeMI; XUMHYECKUX SHGMGETOI? A" bubmmorexa [IOK
T https://m.edsoo.ru/ff0d323c
Menneneena
bu6mmorexa [{OK
12 " N
OHDL. VIOHHAA CBA3D https://m.edsoo.ru/ff0d350c
13 KosanenTHas HenoiapHas CBI3b Bubmorexa OK
p https://m.edsoo.ru/ff0d5230
14 KosanenTHas nossipHas CBA3b bubmorexa LHOK
p https://m.edsoo.ru/ff0d37fa
15 Merammueckass XuMHU4ecKast CBA3b bubnnorexa [IOK
https://m.edsoo.ru/ff0d3al 6
16 O06o001IeHrEe U CUCTEMAaTH3al|sl 3HAHUH 110 bubmuoreka [JOK
TeMe «ATOMBI XUMHYECKUX IIEMEHTOB) https://m.edsoo.ru/ff0d3b88
17 Kontponbnas pabota Ne 2 o TemMe «ATOMBI bubnuorexa [JOK
XUMHUYECKUX DIJIIEMEHTOB https://m.edsoo.ru/ff0d5708
18 IIpoctrie BemecTBa- METAIUIEI Bubmorexa OK
p m https://m.edsoo.ru/fl0d3f34
bu6mmoreka [{OK
19 I1 - LA
pPOCTBIE BEIIECTBA- HEMETAIUIBI. AJUIOTPOIIHS hitps:/m.cdsoo.ru/f0d40c4
20 KonuuectBo BemecrBa. Monb. MossipHas bubnuorexa [JOK

Macca.

https://m.edsoo.ru/ff0d4290
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bubmuoreka [JOK

21 MoxspHeIii 00nem rasos https://m.edsoo.ru/ff0d448e
2 Pemenue 3amau nmo remam «MoOJSIpHBIA 00bEM bubanoreka [JOK
ra3oB, KOJIMYECBO BEILICCTBAY https://m.edsoo.ru/ff0d4614
3 O06o001IeHNEe U CUCTEMAaTH3al|sl 3HAHUH 110 bubmuoreka [JOK
teme « [IpocThie BemecTBa https://m.edsoo.ru/ff0d497a
24 KonTpomnsHas padorta Ne 3 o reme« [Ipocteie bubanoreka [JOK
BCIIICCTBA» https://m.edsoo.ru/ff0d4790
bu6mmoreka [IOK
25 Crenens, oxuCeHus https://m.edsoo.ru/ff0d4c4a
26 Bakneiimue kiaccel OUHAPHBIX COCTUHEHUI. bubmuorexa [JOK
Okcuabl https://m.edsoo.ru/ff0d4c4a
bubmuoreka [JOK
27 Ocnoanus https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [{OK
28 Kuczoret https://m.edsoo.ru/ff0d4c4a
bu6mmorexa [{OK
29 Com https://m.edsoo.ru/ff0d4c4a
. bubmuoreka [JOK
30 Cocragnenue Gopmyt coneii https://m.edsoo.ru/ff0d4c4a
31 AmMopdHBIE 1 KPUCTATUTMIECKHUE BEIIECTBA. bub6nmoreka [IOK
Kpucranmnuueckue pemerku https://m.edsoo.ru/ff0d4c4a
32 YucTble BewwecTsa U cmecu bubmorera [JOK
- https://m.edsoo.ru/ff0d4c4a
1 MaccoBast 1 00beMHBIE JOJTU KOMIIOHEHTOB bubnuorexa [JOK

cMecu(pacTBopa)

https://m.edsoo.ru/ff0d4c4a
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Pemenue PACUYCTHLIC 3a/1a4 Ha HAXOXKACHHUC

bu6mmoreka [{OK

34
MacCOBOH JI0JIM KOMIIOHEHTOB CMECH https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas padora Ne 2 «IIpurorosienue
35 acTBOpA caxapa ¢ 3aJaHHOU MacCOBOH bubnmorera [TOK
P . P P A https://m.edsoo.ru/ff0d4c4a
JIOJIEN pacTBOPEHHOI'O BEIIECTBA
36 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 110 bu6mmoreka [{OK
TeMe «CoeqnHEHNI XUMHYECKUX SJIEMEHTOB) https://m.edsoo.ru/ff0d4c4a
37 KonTponbnas pabota Ne 4 o bubmuoreka [JOK
TeMe«CoeIMHEHUI XUMUYECKUX SIIEMEHTOB) https://m.edsoo.ru/ff0d4c4a
18 Pu3nyecKue 1 XMMHUYECKUE SABICHUS B bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d4c4a
39 XUMHYECKUE PEAKIIUN U YCIOBUS UX bubanoreka [JOK
HPOTEKAHUS https://m.edsoo.ru/ff0d4c4a
40 3aKOH COXPaHEHMsI MAacChl BELLIECTB. bubnnorexa [IOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d4c4a
41 Peakinu pasnoxeHus bubnmorera [TOK
1 p https://m.edsoo.ru/ff0d4c4a
bubmuoreka [JOK
42 P
CAKIHI CPEAMHCHHA https://m.edsoo.ru/ff0d4c4a
bu6mmorexa [{OK
43 Peakiuu 3amerenns
1l m https://m.edsoo.ru/ff0d4c4a
bubmuoreka [JOK
44 Pea OIOMEHa
KIH MeH https://m.edsoo.ru/ff0d4c4a
45 TuIbl XUMHYECKUX PEaKIMi Ha IPUMEPE bubanoreka [JOK
CBOMCTB BOJEBI https://m.edsoo.ru/ff0d4c4a
46 Pemenue 3aga4 o TepMOXUMHUYECKUM bubmuorexa [JOK
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YPaBHCHUAM HAa HAXOXIACHNUEC KOJIMICCTBA
Macchl ¥ 00beMa BCIICCTBA

https://m.edsoo.ru/ff0d4c4a

Pemienue pacueTHbIX 3a/1a4 110 ypaBHEHHIO

bubmuoreka [JOK

47
peakiuu (Ha MpUMecH) https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padora Ne 3 o Teme
48 «[Ipu3HAKN XUMUUYECKUX PEAKIIHIN bubmorexa LHOK
p peakt https://m.edsoo.ru/ff0d4c4a
Nuctpykrax Th
O00011eHrEe U cUCTEMAaTU3ALMS 3HAHUN 110
49 TeMme «M3MeHeHnY, IIPOUCXOISIIIHIE C bubmorexa LHOK
> 1P A https://m.edsoo.ru/ff0d4c4a
BEILIECTBAMU
KoHntponbnas padora Ne 5 mo
50 TeMe«I3MeHeHnY, IIPOUCXOISIINE C Bubmorexa OK
- 1P U https://m.edsoo.ru/ff0d4c4a
BEIIIECTBAMUY
PactBopenune kak pU3NKO-XUMHUYKCUI
51 nporecc. Tumsl pactBopos. I1oBTOpHEIH Bubmorexa OK
porece. p POB. P https://m.edsoo.ru/ff0d4c4a
uHcTpykTax Th
bu6mmoreka [{OK
52 DIIEKTPO ecKa ccolma 9
AICKTPOTUTHYECKas auccomanys (1) https://m.edsoo.ru/ff0d4c4a
bubmuoreka [JOK
53 OcHO € IIOJIOXKE Teo 6
HOBHBIC HOJOKCHIT pun /1 https://m.edsoo.ru/ff0d4c4a
54 Jlncconmanuys KHCIOT, OCHOBAHUM, COJIEH bubmmorera [TOK
tan ’ ’ https://m.edsoo.ru/ff0d4c4a
55 HMounrle ypaBnenus peaknui Bubmorexa TOK
M peakn https://m.edsoo.ru/ff0d4c4a
VYcnoBus poTeKaHUsl XUMUYECKUX PeaKini
bu6mmorexa [{OK
56 MEXIY PaCTBOPAMHM 3JIEKTPOJIIMTOB 10 KOHIIA.

anaxcHeHI/m B COCTAaBJICHUMH MOHHBIX

https://m.edsoo.ru/ff0d4c4a
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YpaBHEHUU PEaKIIHil.

57 KucnoTsl, ux xkinaccuduxanus bubmorexa HOK
’ . https://m.edsoo.ru/ff0d4c4a
bubmuoreka [JOK
58 Csoii J3C)
BoHCTBa KNCNOT B cBeTe TI/] https://m.edsoo.ru/ff0d4c4a
bu6mmorexa [{OK
59
Ocuosarms, X Kraccnpukana https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [{OK
60 Csoii i J§C)
BOHCTBA OCHOBAHHH B cBeTe TI/L https://m.edsoo.ru/ff0d4c4a
61 Oxkcuppl, ux KiaccuuKalus U CBOMCTBA bubmorexa HOK
APL . https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [{OK
62 Conn, u3 cBoiicTBa B cBeTe TO
I, 13 CBOHCTRA B CBET A https://m.edsoo.ru/ff0d4c4a
63 I'eneTnyeckas CBA3b MEXAY KIIACCMU bubnnorexa [IOK
HEOPTraHWYECKNUX COCTMHECHUN https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas padora Ne 4 o Teme
64 «CBoOlCTBa KUCJIOT, OCHOBaHUH, COJIEI» bubmorexa HOK
. ’ ’ https://m.edsoo.ru/ff0d4c4a
IToBTOpHBIN HHCTPpYKTaX Th
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIMHI bubmorexa HOK
peartt https://m.edsoo.ru/ff0d4c4a
O06o0011eHre U cucTeMaTu3alus 3HaHUN 1o
66 teMe «PactBopenue. PactBopsl. CBoiicTBa bubmuorexa [JOK
pacTBOPOB 3JIEKTPOJIUTOB, MOHHBIE https://m.edsoo.ru/ff0d4c4a
YpaBHEHUS»
KoHntpoinbnas pabora Ne 6 mo
. bubmuorexa [JOK
67 teme«PactBopenue. PactBopel. CBolicTBa

pacTBOPOB IJICKTPOJIHUTOB, HOHHBIC

https://m.edsoo.ru/ff0d4c4a
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YpaBHEHUSD»

68

PesepBHeIit ypok. O600mIICHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1. Xumus. 8 kiacc: y4ue6. ais odmeoopazoBarenbHbix yapexacauii / O.C. 'abpuensn. —

AxkunonepHoe obmectso «M3narenscrBo» [Ipocsemenne 2020 r.

2. Tabmuuer: [lepuogudeckas cucreMa xumuueckux snemeHToB J[.M. Menneneera; Tabimia
PacTBOPHMPCTH BEIECTB; TAOIUIIA DICKTPOXUMUICCKUN P HAPSHKCHUH METAIIJIOB

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. MabpuensH 0. C., BockobonHukosa H. ., AwykoBa A. B. HacTtonbHasa KHuUra yumtens.
Xumuga. 8 kn.: Metoamyeckoe nocobue. - M.: poda, 2021.

2. Mabpuensax 0. C., Awykosa A. B. TeTpaab A1 n1abopaToOpHbIX OMbITOB YU NPaKTUYeCKUX
pabot. 8 k. K yuebHuky O. C. NabpuensHa «Xumusa. 8 knacc». M.: Opoda, 2022.

3. NabpuensH, O. C. MeToauyeckoe nocobume k yuebHuky O. C. NabpunensHa «Xumna». 8
knacc / O. C. NabpuensaH. — M. : OQpoda, 2021. — 109.

4. Xnmuns : TexHonornyeckme kaptbl K yuebHunky O. C. NabpunensHa «Xummnsa. 8 knacc» :
meToamyeckoe nocobue / J1. U. AcaHoBa. — M. : [poda, 2020

5. Xumu4. 8 kn.: KoHTponbHble 1 NpoBepoyHble paboTbl K yuebHuky O. C. NabpuensHa

«Xnmug. 8» / O. C. NabpuensH, . H. bepe3kunH, A. A. Ywakosa 1 ap. - M.: Jpoda, 2022

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2

http://www.chemnet.ru Nazerta «Xumusa» n cant gna yumntens «S nay Ha ypok XMMum»
http://him.1lseptember.ru EgnHasa konnekumsa LIOP: MNMpeameTHas Konnekuns «Xmmms»
http://www alhimik.ru Bcepoccuinckas onmMnuana LWWKOSbHUKOB N0 XMMUK
http://www.chemistry.ssu.samara.ru OCHOBblI XUMWUWU: SNEKTPOHHbIN YYEOHUK
http://www.chemistry.ru lucraHumoHHas onnMmnuaga no XMM1Un: TeENEKOMMYHUKALMOHHbIN

obpasoBaTenbHbI NPOeKT
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