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MyHununaibHoe 010 KETHOE 00111e00pa30BaTEeIbHOE YUPEIKICHUE

«Cpennsist obieoOpazoBarenbHas mkona Ne 39y r. bpsncka

AHHOTaNuA K padoueil nporpamme
yueGHoro npeamera «Xumusin(0a30BbIi YPOBECHB)

OCHOBHOM O6paSOBaTeHBHOﬁ ImporpaMmMbl OCHOBHOTI'O O6IJ_I€FO O6pa3OBaHI/ISI

Pabouas mporpamma y4eOHOro mpeaMeTa «XHUMHUSI»HIPEIMETHONW 001acTH «ECTeCTBEHHO - Hay4HbBIE MPEIMEThI» pa3paboTaHa B
cootBeTcTBUU ¢ DI'OC OO0 u peanmsyercs 2 rona (¢ 8 mo 9 kiacc).

Pabouast mporpamma pa3paboTaHa B COOTBETCTBUM C TIOJOXKEHHEM O pabouumx TMporpaMmMax M OINpeNessieT OpraHu3aluio
00pa30BaTeNIbHON JACSITEILHOCTH YUUTENS B IIKOJIE 10 ONpeeiecHHOMY yueOHOMY mpeameTy Xumus. ba3oBblil ypoBeHb

Pabouas mporpamma sasinsiercst yactbroOOIT OO0 ompenensromnieii:

- COJEPIKAHNE

- IJTAHUPYEMBbIE PE3yJIbTaThl (JINUHOCTHBIE, METANPEIMETHBIE U ITPEIMETHBIC);

- TEeMaTHYECKOE TUIAHUPOBAHKE C YUETOM padoueii mporpaMMbl BOCITUTAHUS U BO3MOKHOCTBIO Hcosib3oBanus DOP\IJOP.

Paboyas mporpamma oOCyk/ieHa U MPUHSATA PELICHHEM METOIUYECKOT0 0OBEAMHEHHUS U COTrJIacOBaHA 3aMECTUTENEM JUPEKTOpa, KypUPYIOLUIIM
yaeOHo-BocnuTaTesbHyto padoty MBOY COIII Ne 39 r. Bpsincka



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHUU Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMsI COCTaBlIeHA HAa OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOI 00pa3zoBaTesIbHON MpOrpaMmbl OCHOBHOTO 0011ero oopasosanus, npeacrabieHHbix B PI'OC OO0, a Takxke Ha ocHOBE (eaepanbHON
paboyeil mporpaMMbl BOCIUTAHUS M C YYETOM KOHILENIMM MpernofaBaHus yueOHOro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3aLMIX
Poccuiickoit @enepanuu.

[IporpamMma mo XxuMuM Ia€T NPEACTaBICHUE O LESAX, OOLIEel cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSA OO0YYalOLIUXCS CPEICTBaMU
yu4eOHOro mpeIMeTa, YCTaHABIMBAET O0A3aTEIbHOE IPEIMETHOE COJIep)KaHue, IpeaycMaTpUBaeT paclpeiesieHue €ero Mo Kiaccam u
CTPYKTYpPUPOBAHME I10 pa3zesiaM U TeMaM IpOrpaMMbl IO XUMUH, ONPENEsSeT KOJINYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKH COAECpKAHUS,
PEKOMEHIYEMYIO TIOCTIEA0BATEIHLHOCTD U3YUCHHSI XUMHUU C YU4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, TOTUKH YIeOHOTO TMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaromuxcs, OMpenesseT BO3MOXKHOCTH MpeIMeTa JUIsl pealn3aluu TpeOOBaHWM K pe3yinbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHus, a TakKe TpeOOBaHMI K pe3ysbTaTaM 00y4eHHS XUMUHU Ha
YpOBHE IIeNieH W3Yy4eHHs TMpeIMeTa W OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIHHOW JEATEIRHOCTH OOYYalOmIeTrocsl MO0 OCBOCHHUIO y4eOHOTO
COJICpKAHUA.

3HaHWEe XUMHUH CIY>KUT OCHOBOW Ui (DOPMHpPOBAaHUS MHUPOBO33PEHHUS OOYUAIOMIETOCs, €r0 MPEACTABICHUN O MAaTEPHAILHOM €IUHCTBE
MHUpa, BAXHYIO POJIb UTPAIOT (pOpMHUpyeMbIe XUMHUEH TIPEICTABICHHUS O B3aMMOIIPEBPAIICHUAX SHEPTUN M 00 HBOJIIOIMU BEIIECTB B TIPUPOJIE, O
MyTSIX PEIICHUS TI00ATBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, HYHEPTETHUECKOW, MUIICBOW M IKOJOTHIECKOU
0€301MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CHOCOOCTBYET peayn3aliiil BO3MOXKHOCTEH I caMOpa3BUTUS U (OPMUPOBAHUS KYJIBTYpPbl JUYHOCTH, €€ O0mmIed M (yHKIMOHAIBHON
rPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHHE MBIIUICHUS W TBOPUECKHUX CIIOCOOHOCTEW OOYYaromIMXCs, HAaBBIKOB HMX CaMOCTOATEIbHOW Yy4eOHOI
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M MCCIIE0BATEIbCKIX YMEHUH, HEOOXOIUMBIX KaK B MOBCEHEBHOW XU3HHU, TaK U B NMPOo(eccHoHaTbHOI
NEeATEIbHOCTH;



3HaKOMHT CO CHeNU(PUKON HAYYHOTO MBILUICHUS, 3aKJIaIbIBAET OCHOBBI 1[EIOCTHOTO B3IJIs[a Ha €UHCTBO MPUPOBI U YeTIOBEKa, SIBIISETCS
OTBETCTBEHHBIM JTANoOM
B (hOpMHPOBAaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUYaOIINXCS;

CHOCO6CTByeT (l)OpMI/IpOBaHI/IIO HNEHHOCTHOI'O OTHOUICHUS K €CTCCTBCHHO-HAYYHbIM 3HAHHAM, K ITPUPOAC, K YCJIOBCKY, BHOCUT CBOH BKJIaJ B
OKOJIOT'HMYCCKOC O6pa3OBaHI/I€ O6yan-OI_I_II/IXC$[.

HaHHBIe HalpaBJICHUA B 06y‘ICHI/II/I XUMUH 00€CIICUNBAIOTCS CHGHH(I)HKOﬁ COZICpIKaAHU y‘—I€6HOI‘O npeamMeTa, KOTOpBIﬁ SABJIACTCA
NneAarorndceCKu alaliTUPpOBAHHBIM OTPAKCHUCM 0azoBou HayKU XUMHUH HA OHpe,Z[eJIéHHOM JTamne eé pas3sBUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OO0mIero oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMHCS CHCTEMBI IMEPBOHAYATBHBIX
MOHSTHH XUMUHU, OCHOB HEOPTaHWYECKOM XUMUU U HEKOTOPBIX OTEIbHBIX 3HAYMMBbIX MOHATUN OPraHUYECKOW XUMHUH.

CtpyKTypa cCOIEpKaHWsS TPOTpaMMBbI MO XUMHUU C(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO moaxona kK e usydenmro. CopaepikaHue
CKJIQJILIBAETCSI U3 CUCTEMBI MOHATUA O XMMHUYECKOM DJIEMEHTE W BEIICCTBE M CHUCTEMbI MOHATHI O XUMHUUYECKOW peakuuu. OO 3TH CUCTEMBI
CTPYKTYPHO OPTraHU30BAHbI 110 MPUHITUITY TOCJIEA0BATEIBHOIO Pa3BUTHS 3HAHUIN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akoHa /I. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— YUEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TIPEACTABJICHUHN 00 AIEKTPOIUTUUCCKON JUCCOIMAIIUHN BEIIECTB B paCTBOpax.

TeopeTnueckne 3HAHHWS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH TOJTYYEHHBIX ¥ OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATENILHO OT OJIHOTO YPOBHS K JPYrOMY, BBITIONHSS (PYHKIMH OOBSICHEHHUS U MPOTHO3UPOBAHMS CBOWCTB, CTPOSHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJIYYEHHUS U3Yy4aE€MbIX BEILIECTB.

OcBoeHHe MPOrpaMMBbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHHIO TIPEICTABICHUS O XUMUYECKON COCTABIISIONICH HAYYHOW KapTUHBI MUPa B

JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOJaM ITO3HAHMS B HayKe. M3ydeHue XuMuu npoucxoauT ¢
MPUBJICYCHUEM 3HAHUHN U3 paHee U3YUCHHBIX YUeOHBIX peaMeToB: «OKpykaromuii Mupy, «buonorus. 5—7 knaccs» u «Pu3uka. 7 Kiaccey.



[Ipu w3yyeHMH XUMHUH TPOUCXOTUT (OPMHPOBAHHME 3HAHUNA OCHOB XMMHYECKOH HAyKHM Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAaKTUYECKON MEesATETbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3adaya y4yeOHOTO NpeaMeTra COCTOHT B
(OpMUPOBAHUM CHCTEMbl XMMHUYECKHX 3HAHUM — BaXHEWIIWX (PaKTOB, TOHATHUN, 3aKOHOB W TEOPETUYECKUX IOJOXKEHUH, ITOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B MPHOOIIEHWHM K HAyYHBIM METOJaM IMO3HAHUS MPU W3YYCHHM BEIIECTB M
XUMHYECKHX pPEeaKIuii, B (JOPMUPOBAHWM M PA3BUTHUU TO3HABATEIbHBIX YMEHUN M WX MPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-
HCCIIeI0BATENIbCKOM 1€ TeIbHOCTH, OCBOCHUH MPaBUII O€3011acCHOr0 00pAIlEHHsI C BEIIECTBAMH B TIOBCEIHEBHON KHU3HH.

[Ipu u3yueHnn XMMHUK Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus BaXKHOE 3HAYEHUE MPUOOPENH TaKUe LEIH, KaK:

— (GOpMUPOBaHHE WHTEIIEKTYaJIbHO Pa3BUTON JIUYHOCTH, FOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO
pElIeHnH, CIOCOOHOH aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HH,

—HaIpaBJICHHOCTb 06y‘IeHI/I§I Ha CHCTCMATHYCCKOC HpI/IO6H_ICHI/IC o6yqa}01u1/1xc;1 K CaMOCTOSITeIIbHOM IMO03HaBaTEIbHOMI JACATCIBbHOCTH,
Hay4YHbIM MCTO/IaM ITO3HAHMH, (bOpMHPYIOMHM MOTHBAIIUIO U Pa3BUTUC CITOCOOHOCTEH K XHUMUH,

—o0ecrnevyeHne yCIOBHH, CIOCOOCTBYIOIIUX NPUOOPETCHHIO OOYYAIOUIMMUCS OMNBITa pPa3sHOOOpPAa3HOW NEATEIbHOCTH, TIO3HAHUA U
CaMOMIO3HAHUs, KITFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE IS PA3INYHBIX BUOB JCSTEIHHOCTH;

— hopmupoBanue 0011 GYHKITMOHATFHOW M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE YMEHHUIH OOBSICHATH U OIEHUBATH SIBJICHUS
OKpY’KaroIIEero MUpa, UCIOJIb3ys 3HAHUS U OIBIT, TIOJYyYEHHBIE IPU U3YYEHUH XUMHUH, TPUMEHITh UX MPHU PEIICHUU POoOJieM B MOBCEIHEBHOMN
YKU3HU U TPYIOBOU JNEATEIBbHOCTH;

—dopMupoBaHre y OOydYalOIMUXCS TYMaHUCTUYCCKUX OTHOIICHWH, TOHWMAHUS IICHHOCTH XWUMHYECKMX 3HAHWUU ISl BBIPAOOTKH
HKOJIOTHYECKH 11eJIeCO00pa3HOro IMOBEAEHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B LEISX COXPAHEHHUS CBOErO 3JI0POBbS M OKpYKarolen
MPUPOJHOM CPEJIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCHMTAaHMIO Ha OCHOBE YCBOECHHsS OOIIEYEIOBEYECKUX
LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMpOodUIs 1 HapaBICHHOCTH JalbHEHIIIET0 00y4YeHHUS.

OO11ee 9rciio 9acoB, OTBEAEHHBIX ISl H3yUYCHUs XUMUHU Ha YPOBHE OCHOBHOTO OOIIIero o0Opa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce —
68 uacoB (2 yaca B HeZeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJCITIO).



COILEP/KAHUE OBYUEHUA

8 KVIACC

HepBOHa‘laJll)Hble XUMHYECCKHUE MOHATHUA

[Ipeamer xumuu. Posib XUMUH B )KM3HU YeJIOBEKA. XMMUS B cUcTeMe HayK. Tena u BemectBa. @u3nyeckre cBOMCTBA BEIECTB. ArperaTtHoe
cocrosiHue Beects. [ToHsTre o MmeTogax no3HaHust B XuMuu. YucTtele BemecTa U cmecu. CrocoObl pa3iesieHus: cMecei.

ATOMBI M MOJEKYyJbl. XUMHUYECKHEe O3JIeMeHThl. CHUMBOJIBI XMMHYECKHX »dJIeMEHTOB. [IpocTble W ClOXHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

XumMuueckast Q)opMyna. BajleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIIICCTB. OTHOCUTEIBEHAS aTOMHAas
Macca. OTHOCUTEIIbHAS MOJICKYJIIpHAA Macca. Maccosas J0JI1 XUMHYCCKOI'o 3JICMCHTA B COCAMHCHUHU.

KonnuectBo BemectBa. Monb. MonsipHast Macca. B3anmocBs3b KoauyecTBa, MacChl M YMCIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel o
dhopMyTaM XUMHUYECKIX COCTMHECHUN.

dusnueckue 1 XUMUUECKUE SBICHUA. XUMHUUECKas peaklus U €€ NpU3HaKu. 3aKOH COXPAHEHUS MacChl BEIECTB. XUMUYECKHE YPABHEHMUS.
Knaccudukanms XuMu4eckux peakiuuil (CoeTMHeHNs, Pa3IoKeHHs, 3aMEeIeHUs, OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUjIaMu paboThl B jaboparopuu W mpuéMaMu oOpaiieHusi ¢ JabopaTopHBIM 000pYyIOBaHUEM,
M3Y4YCHHE U ONUcaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHX BELIECTB, HAOMIOACHHE (PU3nYecKuX (IJIaBICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTyIKe, KUIEHHE W KOHJIEHCAIUs BOJBI) M XMMHUYECKUX (TOpEHHE CBEYH, NPOKAJUBAHUE MEIHOM MPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KUCJIOTOW) SIBJICHUN, HAOMIOJCHUE U OMHCAHWE MPU3HAKOB MPOTEKAHMS XMMHUYECKHX peakuui (pasjoKeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasznoxenue ruapokcuga menu (II) mpu HarpeBanuu, B3auMoJeiCTBHE XKele3a C
pactBopom conu Meau (II), u3ydyenue crmocoOOB pasieneHHs] CMeceil: ¢ MOMOIIBI0 MarHuTa, (pUIbTpOBaHWE, BbIMAPUBAHHE, TUCTHIUIALINA,



XpOMaTOFpa(i)I/IH, MMPOBCACHNUC OYHCTKHU HOBapCHHOﬁ COJIt, Ha6J'IIOI[€HI/Ie N OIMCAaHUC PE3YJIbTATOB MPOBCIACHUA OIIbITd, WJUIFOCTPHUPYIOLICTO
3dKOH COXpaHCHUS MACChI, CO31aHNC MOI[GJ'IGﬁ MOJICKYJI (IJ_IapOCTep)KHeBBIX).

BaskHeiilnne npeacTaBUTe I HEOPTAaHMYECKHUX BElIeCTB
Boznyx — cmech ra3oB. CocraB Bo3ayxa. Kucnopoa — anemeHT u mpoctoe BemiectBo. Haxoxaenue kuciaopoaa B npupose, pusnyeckue u
XUMHUecKHe cBoicTBa (peakuuu ropenus). Oxcunbl. llpumenenue kucnopoga. CrocoObl mHOJyuyeHHUs KHUCIOpoAa B JaboOpaTOpuu U

npoMbliieHHocTu. KpyroBopot kucinoposa B npupoze. O30H — ajuloTpoIiHas MoAU(pUKAILUS KUCIOPOa.

TermoBoit 3(pPexT XuMHUYECKO peakiny, TePMOXUMHUECKUE YPABHEHHS, YK30- U DHIOTEPMUYECKUE PEaKIHH. TOIINBO: Yrojdb U METaH.
3arpsi3HeHUE BO3/yXa, YCUICHHE MapHUKOBOro 3(pdexTa, pa3pylieHrne 030HOBOTO CJIOSI.

Bomopon — amemeHT M mpocToe BemiecTBO. HaxoskneHwe Bojopoaa B Ipupojne, (GU3HYECKHEe M XMMHUYECKHE CBOWCTBA, NMPUMCHEHHE,
crocoObl nosrydeHusi. KucinoTsl U CoJu.

Mounsipabiii 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM yPaBHEHUSIM.
duznueckue cBorcTBa BOJbl. Boaa kak pactBoputens. PactBopbl. HacklieHHbIE M HEHACBIIIEHHBIE PACTBOPHBI. PacCTBOpUMOCTH BELIECTB B
BoJie. MaccoBasi 710Ji1 BelIecTBa B pacTBOpe. XHUMHUYECKHUE CBOWCTBA BOjAbl. OcHOBaHuA. Poiab pacTBOpOB B MpPUPOJAE U B KM3HU YEJIOBEKA.

KpyroBopoT Bojibl B ipupo/ie. 3arpsi3HeHUe NPUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudpukauus neoprannyeckux coeauHeHuil. Oxcunpl. Kiaccudukanuss okcuaos: cosneoOpasyronue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbie) 1 HeconeoOpasyromre. Homenknarypa okcuioB. Pu3ndeckne 1 XuMUYeCKHUe CBOWCTBA OKCUIOB. [lomyyeHne okcuios.

OcnoBanus. Kinaccuduxarusi ocHOBaHMIA: METOYN U HEPACTBOpUMbIE OCHOBaHUA. HomeHkI1aTypa ocHOBaHM. Pu3nyeckue U XuMHUYECKUE
CBOMCTBA OCHOBaHUM. [lonyueHne ocHOBaHUM.

Kucnotsl. Knaccugukanus kucnor. Homenkiatypa kucinot. @uznyeckue U XMMHUYECKHE CBOMCTBa KUCIOT. Psij akTuBHOCTH MeTauioB H.
H. bekerosa. [lonydyenue Kucuor.

Comun. Homenknatypa coneil. dusnyeckue u xuMuueckue cBoiicTa coiieid. [lonyuenue coneil.



I'eneTnyeckas cBs3b MCIKAY KiIaCCaMH HECOPIraHNYCCKUX COG,I[HHGHHﬁ.
Xumuueckuii IKCnepumernm:

KayeCTBEHHOE ONpeiesIeHNE COAEep KaHUs KUCIOpoAa B BO31yXe, IIOJIyUYeHue, COOMpaHue, paclio3HaBaHUE M U3yYeHHE CBOWCTB KUCIOPOAa,
Ha0JII0/IEHNE B3aMMOJECHCTBUS BELIECTB C KUCJIOPOJOM U YCIIOBUS BO3HHMKHOBEHMSI M IpEKpallleHus ropeHus (moxapa), O3HaAKOMIIEHUE C
oOpa3uaMu OKCHUJOB U ONHCAHME HMX CBOWCTB, IOJIy4eHHE, COOHMpaHue, paclo3HaBaHME U HW3Y4YEHHME CBOMCTB Boaopoaa (ropeHue),
B3auMo/jieiicTBUE Bogopoaa ¢ okcuaoMm meau (1) (Bo3mMoxkHO ucnonb3oBaHUE BUAEOMATEPUAIOB), HAOIIOAEHHE 00pa3lOB BEIIECTB KOJIMUYECTBOM
1 Moub, HccaeaoBaHWE OCOOEHHOCTEH pacTBOPEHHUS BEILECTB C PA3IMYHOM PacTBOPUMOCTHIO, NPUTOTOBJIECHUE PACTBOPOB C OMNpeneiaEHHOU
MaccoBOW JI0JIed pacTBOPEHHOIO BEILECTBA, B3aUMOJIEHCTBUE BOJbl C MeTaJylaMd (HaTpUeM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEI0BaHNE 00pa31[0B HEOPraHMUECKUX BEIIECTB PA3JIUYHbIX KJIACCOB, HAOIIOJCHNE U3MEHEHUSI OKPACKU UHIUKATOPOB B
pacTBopax KHCJIOT W IIeNlouel, n3ydeHue B3aumonencTBus okcuma mean (II) ¢ pacTBopom cepHON KUCIOTHI, KUCIOT C METAJUIAMH, PEaKIIHA
HEUTPpAIIM3aLMY, IIOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO MeETallla JPyrMM M3 pacTBOpa COJM, pELICHUE
JKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TeMe « Ba)xHeHme Kiraccbl HEOPraHUYECKUX COCTNHEHUI.

Iepuoauueckuii 3axkoH u Ilepuognueckasi cucrema xumudeckux 3aeMeHToB [I. U. MenneneeBa. CtpoeHne aroMoB. XUMHUYECKAS
cBs3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

[lepBble MOMBITKU KJIacCU(UKALIMM XMMHUYECKUX 3J1eMEeHTOB. [IoHsATHE 0 Ipynnax CXOHBIX JIEMEHTOB (LIEJIOYHbIE U IIEJI0YHO3EMENIbHbIE
METaJUTBI, TAIOT€HBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THUIPOKCH/IBI.

[lepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux annemeHToB Jl. M. MenaeneeBa. KoporkonepuoaHas U JNIMHHONIEPUOIHAS
dopmsl [lepuoanyeckoii cuctembl xumudeckux anemeHToB J1. . Menneneea. [lepuonst u rpymnmnsl. @U3NUECKU CMBICHT MOPSIKOBOTO HOMEDA,
HOMEPOB IEPHUOJIA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX snep. M3otomnbl. Dnektponbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHUECKHUX
aneMeHTOB llepnonnueckon cucremsl [[. M. MenneneeBa. XapakTepucTUKa XMUMHYECKOTO 3JIEMEHTA IO €ro IojokeHuto B llepmoamueckoi
cucteme /1. . Menpeneena.

3aKOHOMepHOCTI/I U3MCHCHUSA pajuyCa aTOMOB XHMHYCCKHX 3JICMCHTOB, MCTANIMYCCKHUX M HCMCTAJIMYCCKUX CBOMCTB IIO I'pynmnamM u
nepuogam.



3nauenue Ilepuoamueckoro 3akoHa u Ilepuogmyeckoll cUCTeMbl XMMHYECKHMX SJEMEHTOB [Jisi Pa3BUTHA HAyKU M MpaKkTHKU. [
N. MenaeneeB — y4€HbIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBaneHTHas (HOJ'IHpHaH nu HCHOJ’IﬂpHa}I) CBA3b. BHCKTPOOTPI/IHBTCJII)HOCTB XUMHUYECKHUX DJIEMEHTOB. MIOHHas CBS3b.

Crenennp okucineHusa. OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIC pCaKIuu. HpOHCCCBI OKHCIICHHS M BOCCTaHOBICHHMSA. OKHCIUTENN H
BOCCTAHOBUTCIIN.

Xumuueckuil IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETAVIOB, B3aMMOJCHCTBHE THAPOKCHAA IMHKA C PACTBOPAMH KHCJIOT W MICIIOYEH,
MPOBEACHUE OIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKHCIIMTEIIBHO-BOCCTAHOBHUTEIBHBIX pPEaKIuid (TOpEeHHe, pEeaKIuH Pa3JI0KEHUs,
COCUHEHHUS).

Mescnpeomemnnie ceéazu

Peaﬂmaum[ MCXKIIPEAMETHBIX CBsI3eH IIpru U3y4CHUN XUMHUHU B 8 Kiacce OCYHICCTBICTCA 4CPE3 NCIIOJIB30BAHUC KaK O6IJ_II/IX CCTCCTBCHHO--
HAaY4YHBIX HOHSITHﬁ, TaK U HOHHTI/If'I, ABJIAIOMUXCA CUCTEMHBIMU JJISA OTACJIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOT' O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4HbIH (PakT, TUMOTE3a, TEOpUsl, 3aKOH, aHANIU3, CUHTE3, KiIacCU(UKAIUS, MEPUOTUIHOCTD,
HaOII0/IeHNe, YKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICITb, SIBIICHUE.

®dusuka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHUJ, U30TOIbI, PaIUOAKTUBHOCTb, MOJICKYJA, AJICKTPUUYCCKUN 3apsl,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, ra3, (pu3nueckue BEIMYMHBI, CIUHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI, 3BE3JIbI,
Connre.

buonorust: dotocunres, nprxanue, obuocdepa.

I'eorpadus: atmochepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, OJE3HbIE NCKOMIaeMble, TOIUINBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XUMH4ecKasa peaKuus

[leprognueckuii 3akoH. Ilepuoamueckast cucrema xumudeckux snemeHToB J[. . MenpaeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHMUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIUsl, KalbLUS U UX COCTUHEHUU B COOTBETCTBHM C IOJIOKEHUEM
snemMeHTOB B [lepuoanueckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CTpOGHI/Ie BCUICCTBA:. BHBI XUMHYECKOM CBSI3U. THIIBI KPpUCTATTIINYCCKUX peHIéTOK, 3aBUCHUMOCTL CBOICTB BEIICCTBA OT THIIA
KpHCTaHHquCKOﬁ pCIHéTKI/I H BHUJa XUMHYCCKOM CBSI3H.

KJ'IaCCI/I(lJI/IKaL[I/IS{ N HOMCHKJIATypa HCOPraHMYCCKUX BCIICCTB. XHUMHMYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMXCA K Pa3JIMUYHbIM KJlacCaM
HCOPIraHN4YCCKHX COGHHHCHHﬁ, ICHCTHUYCCKAs CBA3b HCOPIraHNYCCKUX BCUICCTB.

Krnaccubukanus XuMUIECKUX PEaKIIuii TI0 Pa3IMdHbIM MPU3HAKAM (110 YHUCITY U COCTABY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TETIOBOMY
shdekTy, Mo HM3MEHEHUIO CTENeHEH OKHUCICHUS XWMHUYECKHX »JJIEMEHTOB, MO OOpaTHMOCTH, IO YYacTHIO KaTaimm3aTopa). JK30- |
SHAOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTHe 0 cKOpOCTH XUMHYECKOW peaknuu. [ToHsTHE 06 0OOpPATUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [loHaTHe 0 roMOreHHBIX 1
reTeporeHHbIX peakuusax. [lonarue o katanuse. [loHaTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKOW peaKIun
U NOJI0KEHNE XMMHUYECKOI'0 PABHOBECHSL.

OKHCTUTENIEHO-BOCCTAHOBUTEIIBHBIE PEAaKIUU, JJICKTPOHHBIM OallaHC OKHCIWTEIBHO-BOCCTAHOBUTENbHON peaknuu. CocTaBieHue
YpaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMi C UCTIOIh30BAHUEM METOIa SJIEKTPOHHOTO OalaHca.

Teopus 3IEKTPONUTHUECKON NUCCOUMALMM. DJIEKTPOIUTH U HEEKTPONUTHl. KaTHOHbBI, aHMOHBI. MexaHu3M IHCCOLMAIlMU BEIIECTB C
Pa3TMYHBIMU BUAAMH XUMUYECKOU cBsi3u. CteneHb nucconuanuu. CHiIbHBIC U CI1a0bIe SJIEKTPOIUTHI.

Peakiiun woHHOTO OOMEHA. YCIIOBUS TPOTEKAHUS pEaKIMii MOHHOTO OOMEHa, TMOJIHBIE W COKpAIIEHHBIC MOHHBIC YPAaBHEHUS PEAKIIUM.
CBoiicTBa KHCJIOT, OCHOBaHWW M COJIEH B CBETEC NPEICTABICHHH 00 3JEKTPOIUTHYECKOW aucconmanuu. KadecTBEHHBIE PEaKIMy Ha WOHBI.
[TonsiTHE O THAPOIU3E CONIEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJSIMH KPUCTAUTMYECKUX PEIIETOK HEOPTaHMYECKHUX BEIIECTB — METAJIOB W HeMeTayioB (rpadura m ammasa),
CJIOKHBIX BEIECTB (XJOpUAAa HATPHsI), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pPEaKlnu OT BO3JCHCTBHUS Pa3IMYHBIX (PAKTOPOB,
HCCIIe0BaHUE AIEKTPONPOBOJHOCTH PAaCTBOPOB BEILIECTB, MPOIECCa TUCCOIMALIMUA KUCIIOT, IIEI0YeH U coseil (BO3MOKHO MCIOJIb30BaHUE BUJIEO
MaTepuasoB), MPOBEJACHUE OMBITOB, WUIIOCTPUPYIOUIUX MPU3HAKKU MPOTEKAHUsI peakIuii MOHHOro oOMeHa (0Opa3oBaHHME OCajKa, BbIACICHUE
rasa, 00pa3oBaHHE BOJIbI), OIBITOB, HILTIOCTPUPYIOITUX IPHUMEPHI OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHre, peakiny pa3ioKeHUs,
COEIMHEHMS ), pACIIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaabl 1 X cOeTUHEHUS

O6I_I_la$[ XApaKTCPUCTUKA T'aJIOI'CHOB. OcobeHHOCTH CTPOCHUS ATOMOB, XAPAKTCPHLIC CTCIICHU OKHCJICHMUA. CTpOeHI/Ie n (I)I/ISI/I'—IGCKI/IG
CBOMCTBa IPOCTBIX BCHICCTB — TaAJIOI'CHOB. XUMHUYECKHE CBOMCTBAa Ha IIpuMEpe XJiopa (BSaHMOﬂeﬁCTBHC C MCTalllaMH, HCMCTaJlllaMH,
H_[C.TIOLIaMI/I). XJ'IOpOBO,Z[OpO,I[. Consnas KHCJIOTAa, XHUMHUYCCKHUC CBOﬁCTBa, IMOJIYUCHHUEC, ITPUMCHCHHUC. I[CﬁCTBPIG XJiopa U XJIOpoOBOAOpPOIAa Ha
OpraHu3M 4YCJIOBCKaA. Baxneimme XJIOpUABI U X HAXOXKXICHUC B IIPUPOAC.

Oobmas xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHble cTeneHW okucieHus. CTpoeHue u
(du3nveckue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHbIE MOAU(DHUKALIMHN KUCIOPOa U cepbl. XMMHUYECKUE CBOWCTBA CEPBI.
CepoBoniopoJi, cTpoeHue, (pusnueckue U XMMHUYECKUe cBOMCTBA. OKCHIBI Cepbl KaK MPEACTAaBUTENM KUCIOTHBIX OKCHA0B. CepHas KUCIIOTA,
(du3nyecKkre 1 XUMHYECKHUE CBOMCTBA (00IIMe KaK MPECTaBUTENS KJIacca KUCIOT U CeH(pUIecKre). XUMUIECKUE PEaKIINH, JIeKaIIie B OCHOBE
MPOMBIIIJIEHHOTO CIIOco0a IMOJyuyeHUs: cepHOil kKucnoThl. [IpuMenenne cepHoit KucioTsl. ConM CepHOM KHUCIOTHI, KaUeCTBEHHAs Peaklus Ha
cynbdar-uon. Haxoxxaenue ceppl W e€ COCOTUHEHHMH B TMpUpoae. XUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOUIEH cpenbl COeIMHEHHSIMH Cephbl
(KUCIOTHBIE OXKIH, 3arPsI3HEHNE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 PEIOTBPALIICHUS.

O6mas xapakTepuctuka d3jeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHW OKHUCICHHS. A3O0T,
pacmipocTpaHeHrue B pupoje, GU3NUecKne U XMMHUECKHe CBOMCTBA. KpyroBopor azora B mpupose. AMMHAK, €ro GU3NYecKue U XUMHUYECKHE
CBOICTBa, MoxyyeHue u npuMeHenue. Coiau aMMoOHHMs, UX (PU3HUYECKHE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI
aMMOHMsI. A30THas KucCJOTa, €€ TMOoydeHHe, (PU3NYeCKue M XUMHUYECKHME CBOMCTBa (0OIIuMe Kak IMpeAcTaBUTENs Kilacca KHCIOT |
cneruduueckue). McmnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KAUYECTBE MUHEPAIBHBIX YA0OpeHH. XMMHUECKOE 3arpsi3HEHNE OKPYKAIOIIeH
Cpelbl COCTMHEHUSIMU a30Ta (KUCIOTHBIE JTOK/IU, 3arpsi3HEHNE BO3/AyXa, MOYBbI U BOJ0EMOB). Docdop, amtoTponHsie Mmoaupukanuu docdopa,
¢usnueckue u xumuyeckue cpomctBa. Okcun Qochopa (V) u docdopHas kucinora, QU3MYECKUEe W XUMHUYECKHE CBOMCTBA, MOJIy4YEHUE.
Hcnons3oBanue ¢pochatoB B kKaueCTBE MUHEPATBHBIX yI0OPEHUIA.



OO0mas xapaktepuctuka 3y1eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENCHW OKHUCIICHHS. YTIIEPO/,
QJUTOTPOITHBIE MOJU(MUKAIMK, PAcCIpOCTpaHEHUE B TpuUpone, QU3MYECKHEe W XMMHYECKHE CBOMCTBa. AncopOmms. KpyroBopoT yriepoma B
npupoge. Okcuapl yriepona, ux (U3NYECKHEe W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKMBBIC OPraHU3MBbI, TOJYyYCHHE W TPUMCHCHHE.
DKOJIOTHYECKHEe TPOoOJIeMBbl, CBsi3aHHBIE ¢ OKcumoMm yriaepona (IV), rumoreza rio0aapbHOTO TOTEIUICHHWS KIWMara, MapHUKOBBIA A(QeKT.
VYronbHast KUCIIOTa U €€ CoNH, nX (PU3NYECKHe U XMMUYECKUE CBOMCTBA, MOJIydeHUE U MpUMeHeHne. KauecTBeHHas peakiius Ha KapOOHAT-UOHBI.
Hcnons3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH M CEIBCKOM XO3SIHCTBE.

[lepBoHauanbHBIE MOHSATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHSIX yriepona (MeTaH, STaH, ITHJIEH, alleTHUJICH, JTaHOII,
TJIMIIEPHH, YKCYCHAs KUCIIOTa). [IprpoIHbIE HCTOYHUKH YIIIEBOIOPOIO0B (Yroib, IPUPOAHBIN ra3, He()Th), MPOMYKTHI UX MepepaboTKu (OCH3MH ),
UX pOJb B OBITY M NPOMBINIICHHOCTH. [loHSATHE O OMONOTWYECKHM BaKHBIX BEIIECTBAX: KUPAX, OENKax, yriIeBoJaX — M UX POJIA B >KU3HU
yenoBeka. MaTtepuaabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCIMHEHUH.

Kpemuwuii, ero ¢usnyeckne W XUMHUYCCKHE CBOWCTBA, IMOJydeHHe W mnpuMeHeHue. CoeauHeHHMs KpeMmHHS B mipupoae. OOmue
npencrasieHus o0 okcuae kpemuus (IV) u kpemaueBoil kucinore. CHIMKATBI, UX WCIOJB30BaHNUE B OBITY, B TPOMBIIUICHHOCTH. BaxHeimme
CTpPOUTEIbHBIE MaTepualibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, ene300eToH. [IpoGiembl 0e30MmacHOro MCIOJIb30BAHUS CTPOUTEIBHBIX
MAaTEepHUaJIOB B TIOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

M3y4YeHHE O0pPa3I[0B HEOPTaHWMUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MPOBEICHNUE KAYEeCTBEHHBIX PEAKIWi HA XJOPUI-HOHBI U
HaAOJII0/ICHNE TIPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTpa)xaroniue GU3NIecKre U XMMHUYECKHE CBOMCTBA TAIOTEHOB M UX COCTUHEHHH (BO3MOKHO
UCIOJIb30BAHNE BHUAECOMATEPHAIIOB), O3HAKOMJIGHHE C OOpasliaMu XJIOpHUIOB (TajJloTeHHIOB), O3HAKOMJICHME C oOpaslaMu cepel U eé
COCIUHEHUSIMU  (BO3MOXKHO HCIOJIb30BaHHWE BHUAEOMATEpHalioB), HaONIOJEHUWE TMpoliecca OOyrJIuMBaHUsA caxapa I0OA  JCHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3yYEHHE XMMHYECKHX CBOMCTB pa30aBJIEHHOIN CEpHOM KHCJIOTHI, MPOBEJICHNE KAaUeCTBEHHOW peakiuu
Ha Cynb(haT-uOH U HaONIO/IEHHE MpHU3HAKa €€ MPOTEKaHHs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMM a30Ta, (ochopa U MX COCAUHEHUU
(BO3MOKHO MCHOJIb30BaHUE BUJCOMATEPUAIOB), oOpa3laMu a30THBIX U (HOCHOPHBIX yAOOpEHHUM, MoJlydeHue, coOMpaHue, pacro3HaBaHUE U
M3Y4YeHHE CBOICTB aMMMaKa, MPOBEJCHUE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHA U (pochaT-uoH U U3ydyeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBUE KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbI0 (BO3MOXKHO HCIIOJI30BAaHUE BHCOMATEPHAIIOB), W3YYCHHE MOJICICH
KPUCTAJUIMYECKUX PEHIETOK anmasa, rpadura, QynaepeHa, 03HaKOMIEHHE C MPOIECCOM aaCcOPOLUU PaCTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
yraéM U YCTPOMCTBOM IIPOTHMBOras3a, IIOJy4€HHE, COOMpaHHUE, pACIIO3HABAaHME W H3YUYEHHE CBOICTB YIJIEKUCIOrO Ta3a, IPOBEJCHHE
KayeCTBEHHBIX peakUui Ha KapOOHAT W CHJIMKAT-MOHBI U U3yuYeHHE MPHU3HAKOB UX MPOTEKaHUS, O3HAKOMIIEHHE C MPOAYKLHMEH CUIMKATHON
IIPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaulbl U X COEIUHEHUS».



MeTaibl 4 UX COeANHEHUS

OO0mas XxapakTepUCTUKAa XMMHYECKHX JJIEMEHTOB — META/UIOB HAa OCHOBAHWU WX MOJOXeHus B Ileprogmueckoil cucteMe XUMHUYECKUX
anemeHToB Jl. V1. MenneneeBa u ctpoeHust aromoB. CTpoeHHe MeTaioB. MeTainyeckasl CBA3b U METAINIMYECKasi KpUCTATINYECKasl pereTka.
DNEKTPOXUMHUECKUHN Psii HampsDKeHUH MeTanoB. DPusnyeckre U XMMHUYECKHe CBOWcTBa MeTaiioB. OOmme crmoco0bl MOMy4YeHUsI METaJJIOB.
[loHsiTiE O KOpPPO3MM METAJIOB, OCHOBHBIE CIOCOOBI 3alIMThI UX OT Koppo3uu. CmiaBbl (CTalb, YYryH, JIOPAJIIOMUHMI, OpoH3a) U HX
MPUMEHEHHE B OBITY M POMBIIIIEHHOCTH.

[[{enounbie Metaiuibl: nojoxeHue B llepumoamyeckoit cucreme xummyeckux snemeHToB [[. . MenaeneeBa, CTpO€HME UX aTOMOB,
HaxoxJeHue B npupone. dusnueckre U XUMHUUYECKHE CBOMCTBA (Ha mpuMmepe Hatpus M Kaiuus). OKCHUIIBI U TUIPOKCUABI HATPUS M KaJUs.
[IpuMeHeHne METOYHBIX METAJVIOB U KX COCAUHEHUM.

[[{enouHO3eMENBHBIE METAIBI MAarHUM U KallbLIWi: nojoxeHue B [lepuoanueckoil cucreme xumuueckux snemeHToB /. Y. Menneneesa,
CTPOCHUE MX aTOMOB, HaXO0XJAeHUE B npupojie. PU3nueckrue U XMMUYECKUE CBOMCTBA MAarHus W KalblUs. BakHeilmne coeIMHEHUs KalbIus
(okcum, THIAPOKCHI, COH). JKECTKOCTH BOJBI M CITOCOOBI €€ YCTPaHECHHSI.

Amomunauii: nonoxenne B llepuommueckoit cucreme xumuyeckux sneMeHToB [[. M. MenneneeBa, cTpoeHHE aroma, HaXOXKICHUE B
npupojie. Puznueckre 1 XUMHUYECKHEe CBOMCTBA aIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA aTFOMUHUSI.

XKeneszo: nonoxenue B Ilepuonnyeckoil cucreme xumuueckux snementoB . Y. MenneneeBa, cTpoeHre aToMa, HaX0XJACHUE B IPUPOJIE.
duznyeckue 1 XuMUYECKue CBocTBa xkene3a. Okcuabl, ruapokcu bl u conu xenesa (I1I) u xenesa (I11), ux cocras, CBOICTBA U MOIyUYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ 00pa3lamMy METasIOB M CIIaBOB, MX (PU3MYECKUMH CBOWCTBAMH, U3YUCHUE PE3YyIbTATOB KOPPO3HH METAIIIOB (BO3ZMOXKHO
MCIIOJIb30BAHNUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJlbLIUg M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE CBOWCTB KECTKOW BOJBI, IIpollecca TOPEHUs IKelle3a B KHUCIOpoJe (BO3MOXHO HCIOJBb30BAHUE
BUJICOMATEPHAIIOB), IPU3HAKOB MTPOTEKAHNUS KAUECTBEHHBIX PEAaKIIM Ha MOHBI: MarHus, KaJblus, aIFOMUHUS, IIMHKA, sxkene3a (II) u sxenesza (111),
veau (II), maGmrogeHne u onMcaHue MPOLIECCOB OKPAIIMBAHUS IJIAMEHUM MOHAMM HATPHS, Kajdusd U Kaiublus (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEJOBaHHE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA ATIOMUHUS U THJIPOKCHIA IIMHKA, PEUICHHE SKCIePUMEHTANIbHBIX 3a7a4
o Teme «BakHelI1e MeTaIbl U UX COCTUHEHUSD.



XuMHSA ¥ OKPY:KAIOLIAs cpeaa

BemecTBa u MmaTepuanbl B MTOBCETHEBHOM KM3HU YeTOBEKa. be3onacHoe HCIoIb30BaHNE BEMIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas
IIOMOILb [P XUMUYECKHUX 05KOraX U OTPaBICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYKAIImeH cpeabl (MpefenbHas MOmMycTUMas KOHIeHTpauus BemecTB, manee — [IJIK). Ponp xummm B
PELIEHUH YKOJIOTMUECKHUX IPOOIIEeM.

Xumuueckuil IKcnepumenm:
M3y4eHHE 00pa3loB MAaTEPHUATIOB (CTEKIIO, CIUIABBI METAJIOB, MIOJTMMEPHBIC MATEPUAIIBI).
Mesricnpeomemmnuie cea3u

PCaJII/ISaI_II/ISI MCXKITPCIAMCTHBIX CBsI3eH IIpHU U3Yy4YCHUU XHUMHU B 9 knacce OCYHICCTBJIACTCA UCPC3 MCIIOJIB30BAHUC KaK 06I_HI/IX CCTCCTBCHHO-
Hay4YHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABIIOIHUXCA CUCTEMHBIMUA I OTACJIBHBIX IIPECAMCTOB €CTCCTBCHHO-HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHATHSA: HAYYHBIH (DaKkT, TUTIOTE3a, 3aKOH, TEOpHs, aHaJIN3, CUHTE3, KIaCCHU(PUKALUS, MEePHOJUIHOCTD,
Ha0II0IeHNe, YKCIIEPUMEHT, MOCIIMPOBAHUE, U3MEPEHHUE, MOJIETh, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOTHS, MaTepUaJIbI.

du3uka: MaTepus, aTOM, DJIEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIH], W30TOMBI, PAaTHOAKTHBHOCTH, MOJIEKYJA, JIEKTPUUYCCKUI 3aps,
MIPOBOJIHUKH, TOJYIPOBOJHUKH, ITUAICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHME BEIEeCTBa, ras3, pacTBOp,
PacTBOPUMOCTh, KPUCTAJUIMUECKasi PEmI€TKa, CIUIaBbl, (PU3NUYECKUE BETUUYUHBI, CIUHUIIBI U3MEPECHHS, KOCMUYECKOE MPOCTPAHCTBO, TIJIAHETHI,
3BE3161, ComHILE.

buonorusi: gorocunTes, ApixaHue, 6uocdepa, sIKocHcTeMa, MUHEPAIbHbBIE Y0OpEHUs, MUKPOIJIEMEHThI, MAaKPOIJIEMEHThI, MUTAaTeIbHbIC
BEILIECTBA.

['eorpadus: atmochepa, runpocdepa, MUHEPAIbl, TOPHBIE TOPOIbL, TIOJIE3HbIE HCKOMIAeMbIe, TOTUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOT'PAMMBI 110 XMMHUU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIC PE3YJIbTATEl OCBOCHHA IIPOIrpaMMbl OCHOBHOI'O O6H.[€FO O6p330BaHI/IH JOCTHUI'arOTCA B XOJ€ 06yqu1/I$1 XHUMHH B CIHUHCTBC
y‘IC6HOI71 1 BOCIIMTATEIbHOM ACATCIIBHOCTH B COOTBECTCTBUH C TPAAUITNOHHBIMU pOCCHﬁCKHMH COOMOKYJIbTYPHBIMH N JYXOBHO-HPABCTBCHHBIMHA
HCHHOCTAMU, IPUHATBIMHU B O6H_ICCTBG [npaBujiaMu WU HOPMaMH IOBCACHUA U CHOCO6CTBy1-0T npogeccaM CaMOIIO3HAHHA, CaMOPA3BUTUA U
conuaan3anuu 06y11a101u1/1xc;1.

JInyHOCTHBIC PE3YJIbTATBI OTPAKAKOT 'OTOBHOCTD O6y‘-IaIOH_II/IXCSI PYKOBOJACTBOBATBCA CUCTEMOM MO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ u
pacIiupCHUC OIbITa ACATCIbHOCTH HA ec OCHOBC, B TOM 4YHUCJIC B HaCTH.

1) mMaTpMOTHYECKOTO BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEINI0, TOHUMAHHS 3HAYEHUS] XUMUYECKOM
HAayKM B XKM3HH COBPEMEHHOI0 OOIIEeCTBAa, CIIOCOOHOCTH BIaJETh JIOCTOBEPHOM HH(pOpMAIMeil O MepeloBBIX MOCTH)KEHUSX U OTKPBITHUAX
MHUPOBOW U OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpPaA U OOILECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMSA:

MPE/ICTAaBICHHS O COIMAIbHBIX HOpPMax M MpaBUjaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OO0IIIECTBEHHO MOJIE3HOM, yueOHOMCCIEI0BATENBCKOM, TBOPUECKON U APYTHX BUAAX AEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpPA3HOM COBMECTHOM
JeSITeIbHOCTH MIPU BBIMOJIHEHUU Y4eOHBIX, TO3HABATEIbHBIX 3a7ay, BHIIIOJTHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB,
CTpEMJICHUSI K B3aMMOINOHUMAHHMIO M B3aMMOIIOMOIIM B MpoIlecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHUE U
MOCTYIKHA CBOMX TOBApUILEH C MO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS TOCIIEICTBUN TOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:



MHPOBO33PEHUECKHE MPEACTABICHHS O BELIECTBE U XUMHUYECKOW PEAaKLUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U
COCTABJISIIOILME OCHOBY JJisi TOHMMAaHUsl CYUIHOCTH HAay4YHOW KapTHUHBI MHpa, MPEJCTaBIECHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MIPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C MPUPOJIHOM CPEION, O POJIM XUMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTeIbHbIE MOTHBBI, HAlPaBIICHHBbIC Ha IOJIyY€HHE HOBBIX 3HAHWH MO XMUMHH, HEOOXOIUMBIE Al OOBSICHEHHUS HaOII0IaeMBIX
IIPOLIECCOB U SIBJICHUH, MMO3HABATEIbHOW, NHPOPMALMOHHON M YUTATENIbCKOM KYJIbTYpbl, B TOM YHUCJIE€ HABBIKOB CAMOCTOSTEIbHONU pabOTHI C
y4eOHBIMH TEKCTaMH, CITPABOYHON JTUTEPATYPOH, TOCTYMHBIMUA TEXHHYECKUMH CPEICTBAMU WH()OPMAIIMOHHBIX TEXHOJIOTHIA,

HHTCPEC K O6y‘I€HI/IIO n TIO3HAHUIO, J'IIO603H8.TGJIBHOCTB, FOTOBHOCTb U CIIOCOOHOCTH K CaMOO6p330BaHI/IIO, HpOGKTHOfI 141
HCCHCﬂOBaTeHBCKOﬁ ACATCIIbHOCTH, K OCOBHAHHOMY BBI60py Ha1paBJICHHOCTHU U YPOBHA 06y‘~I€HI/I5I B z[aaneﬁmeM;

4) hopMupoOBaHUS KYJbTYPHI 3/10POBbS;

OCO3HAHWEC HNCHHOCTHU XWU3HH, OTBCTCTBCHHOT'O OTHOHICHHUA K CBOCEMY 3O0POBBIO, YCTAHOBKHU Ha 3I[OpOBI>II71 06pa3 KHN3HHU, OCO3HAHHUC
HOCJ'ICIICTBPIIZ N HCIPUATHUC BPCIAHBLIX ITPUBBIYCK (y1'IOTpC6J'I€HI/I$I AJIKOr'oJis1, HaApKOTHUKOB, KprHI/IH), HGO6XOI[I/IMOCTI/I CO6J'II-OI[€HI/ISI IIpaBUJI
0e30macHOCTH Ipr O6paH_I€HI/II/I C XUMHWYCCKHMMHU BCUICCTBAMU B 6LITy )41 pCaHBHOﬁ KHN3HU,

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K MPAKTHYECKOMY M3YyUEHHUIO MPpOodeccuil 1 Tpyia pa3IuyHOro poJia, yBaKEHHE K TPYAY U pe3yjbTaTaM TPYAOBOI JAeATEIbHOCTH,
B TOM YHCJIE HAa OCHOBE NPUMEHEHHUs NPEAMETHBIX 3HAHUN MO XUMHUH, OCO3HAHHBIH BBHIOOP WHAMBHIYaJbHOH TPACKTOPUU MPOIOJIKCHHS
0o0pa3oBaHusl C Y4YETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH, yCHemHOH
po¢eCCUOHAIBHON AEATEIbHOCTH U Pa3BUTUS HEOOXOANMBIX YMEHH, TOTOBHOCTb aallTUPOBATHCS B TPO(ECCUOHANIBHOI cpele;

6) IKOJIOrHYEeCKOro BOCIIUTAHUS:

AKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHWE K TPHPOJC KaK MCTOYHHWKY JKM3HM Ha 3eMJjie, OCHOBE €€ CYIICCTBOBAHMS, TOHUMAaHWE
[IEHHOCTH 3/I0POBOTO M 0€30macHOro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (PM3MYECKOMY M TICHXHYECKOMY 37I0POBBIO,
OCO3HaHWE [IEHHOCTH COOJTFOICHUSI TIPaBHJI OE30TIAaCHOTO IMOBEJICHHS IIPH padOoTe C BEIIECTBAMHU, & TAKKE B CUTYAIHSIX, YTPOXKAIOIIUX 370POBBIO
M KU3HH JI0JIEH;



CIOCOOHOCTH MPHUMEHATh 3HAHUS, MOJy4YaeMble MPHU M3YyYCHUHM XUMHH, AJS PElIeHHs 3aad, CBA3aHHBIX C OKpYXalolleld MPUpPOIHOU
CPEIOi, JIsl MOBBILIEHUS YPOBHSI 3KOJIOTHUYECKOM KYJIBTYpbl, OCO3HAHUS INI00ATIBHOTO XapakTepa 3KOJOTMYECKUX MPOOJIeM U MyTe UX pelleHus
IIOCPEACTBOM METOJ0B XMMHH, SKOJIOTMYECKOIO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS MM B II03HABATEJIIbHOM, KOMMYHUKAaTUBHOU |
COLMAJIBHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMETHBIX pe3y/lbTaTOB BBIACISIOT 3HAYMMbIE JUIs (DOPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYUYHbIE MOHSTHUS (3aKOH,
Teopusi, MPUHLUII, TUNoTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U IPYroe.), KOTOPhIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
IpeaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHMM M3 3TUX NpeIMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHOW HAyyHOW KapTHHE Mupa, U
YHUBEpCAJIbHBIE Yy4YeOHbIE JeHCTBUS (TIO3HABaTENIbHBIE, KOMMYHHUKATHBHBIC, PETYJIATHBHBIE), KOTOpBIE O0O0ECTeunBalOT (OPMUPOBAHKE
TOTOBHOCTH K CAMOCTOSTEIIbHOMY TUIAHWPOBAHHIO M OCYIIIECTBICHHUIO YU4EOHOU e TEIIbHOCTH.

Ilo3naBaTe/ibLHBIE YHUBEPCAJIbHDBIC y'-leﬁHLIe JelcTBUA
ba3oBble Jioruueckue aAeMcTBUS:

YMEHHS UCIIOJIB30BATh MPUEMBI JIOTHIECKOTO MBIIUICHUS TIPU OCBOCHUH 3HAHUN: PACKPBIBATh CMBICT XUMUYECKUX MOHSATUH (BBIICTSATH UX
XapakTepHble MPU3HAKH, YCTaHABIMBATh B3aMMOCBSI3b C APYTUMHU MOHITHSIMH), UCIOJIB30BATh MOHATHS 151 OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUM, BHIOMPATh OCHOBAHMS M KPUTEPHUM ISl KiacCU(UKAIIMM XMMHUYECKUX BELIECTB U XUMHUYECKUX PEaKIHM, yCTaHaBIMBATh MPUUMHHO-
CJIEJICTBEHHBIC CBSI3M MEXIYy OOBEKTAMH U3YUEHHs, CTPOUTH JIOTHUYECKUE PACCYXkJACHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, IO aHAJIOTUH), JEJIaTh
BBIBOJIbI U 3aKJIFOUEHUS,

yMEHHE MPUMEHSATh B IMpollecce NO3HAHUS TMOHATUS (MPEAMETHbIE M METalpeIMETHBIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yEeMble B XUMHUH, IPEOOpPa30BHIBATh LIUPOKO IMPUMEHSEMbIE B XUMHUU MOJEIbHBIC MPEJACTABICHUS — XWMHUYECKUU 3HAK (CHMBOI
JJIEMEHTa), XUMHUYecKas (opMysia U YpaBHEHHE XMMHUYECKOM peaklMH — MpU PEHICHUH Yy4eOHO-TIO3HABATENIbHBIX 3a/ady, C YYETOM 3TUX
MOJICTTFHBIX TPEJICTABICHUI BBISIBIATh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKKM H3YYaeMBIX OOBEKTOB — XWMHYECKHUX BEIIECTB H
XUMHYECKUX PEaKIUi, BBISIBIATH OOIIHE 3aKOHOMEPHOCTH, TMPHUYMHHO-CIICJCTBEHHBIC CBS3W W MPOTUBOPEUYHUS B M3Y4aeMBIX NpoOIeccax H
SABJIICHUSAX.

ba3oBble uccienoBareibCKue HeﬁCTBHﬂ:



YMCHHUC HCIIOJIB30BAThH IMOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHHA, a TAKKC B KAa4YCCTBC OCHOBBLI JIA (bOpMI/IpOBaHI/IH
THUIIOTE3BbI 110 HIPOBEPKE NPABUIIbHOCTH BBICKA3bIBACMBIX Cy)KZ[GHPIﬁ;

HpI/IO6p€TCHI/IC OIlbITa II0 IUIAHUPOBAHUIO, OPTraHU3alWH U MPOBCACHHUIO YYCHHUYCCKHUX OKCIICPUMCHTOB, YMCHHC Ha6J'IIO,Z[aTB 3a X0J0M
nponecca, CaMOCTOATCIIBHO HPOTrHO3UPOBATL €TI0 PE3yJIbTar, (bOpMy.]'II/IpOBaTB O606H_[€HI/I${ M BBIBOJIbI IO pE3yJibTaTaAM HpOBCI{éHHOFO OIIbITAa,
HCCJICAOBAaHUA, COCTABIATH OTYET O HpOﬂeHaHHOﬁ pa60Te.

Pab6ora ¢ undgopmanueii:

yMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BHIOB M (HOPM MPEACTABICHUS, MOIYy4aeMyl W3
pa3HbIX MCTOYHHUKOB (Hay4YHO-IIOMYJISIpHAS JIMTEpaTypa XMMHUECKOIO COAEp X aHUs, CIpaBOYHbIe MocoOus, pecypcel MHTEpHETa), KPUTHUECKU
OLIEHUBATh MIPOTUBOPEUNBYIO U HETOCTOBEPHYIO HH(POPMALIHUIO;

yMEHHE IPUMEHSTh Pa3JIMYHbIC METOABI U 3aIIPOCKHI TIPU MTOUCKE U 0TOOPE MH(POPMAITUU U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOAMMBIX IS
BBITIOJTHEHUSI YYEOHBIX M IO3HABATEIbHBIX 3aJa4 ONpPENEIEHHOIO TUIA, MPUOOPETEHHE OMbITa B 00JIACTH HMCHOJIb30BaHUS MH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPO aKTUBHOTO UCIIOIb30BaHUS PA3IMYHbIX IOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BBIOUPATh
ONTUMAJIbHYIO (DOPMY MpEACTABICHUS MH(POPMALMU U WILIIOCTPUPOBATh PEIllaeMble 33Jjaul HECIOKHBIMU CXEMaMH, JuarpaMMaMu, JpyrUMH
(dbopmamu rpauKku U UX KOMOMHALIUSIMY;

YMEHHME MHCIIONb30BaTh M aHAJIM3UPOBaTh B Ipollecce Y4eOHOM U UCCIEeNOBATEeNbCKON JEATEIbHOCTH HH(POPMALUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJIbCKOT'0 XO35MCTBA M TPAHCIIOPTa HAa COCTOSIHUE OKPY KAIOIIEH MPUPOIHON CPEIbI.

KoMMmyHuKaTHBHBIE yHHBepCcaJIbHbIe YueOHbIe 1elCTBHA:

YMEHHS 33/1aBaTh BOIPOCHI (B X0/ TUaJIOra U (MJIM) AUCKYCCHH) IO CYLIECTBY 00CYXIaeMON TeMbl, (OPMYIUPOBATH CBOHU MPEIOKECHUS
OTHOCHUTEIIBHO BBIIIOJIHEHHUS IIPEAJIOKEHHOH 3aa4u;



YMEHUS MPEICTABIAT MOJyYCHHBIC Pe3yJIbTaThl MO3HABATEIBHON JEATCILHOCTH B YCTHBIX U IMUCBMEHHBIX TEKCTaX; JeaTh MPE3CHTAIHIO
Pe3yJIbTaTOB BBIMOJIHEHUSI XUMHUYECKOTO IKCIIEpUMEHTa (71a00paTOPHOTO OMbITA, JTa0OPATOPHON pabOThI MO MCCIICIOBAHHIO CBOWMCTB BEIIECTB,
y4eOHOT0 MPOEKTA);

YMEHHMSI y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBLHON U UCCIIEN0BATENbCKON AESITENILHOCTH IPU PELLIEHUN
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta OOILMX MHTEPECOB U COTJIacoBaHMs NO3UIMHI (00CYX AeHMs,, OOMEH MHEHUSMHU, «MO3TOBBIE ILITYPMBI»,
KOOpJWHAINS COBMECTHBIX JCHCTBHI, ONPEICIICHIE KPUTEPHUEB 10 OLIEHKE Ka4eCTBA BBHITIOJHEHHOW PabOThI U APYTHE).

PerJIHTl/IBHbIe YHUBEPCAJIbHDBIC yqeﬁﬂble JelicTBUA:

YMCHUC CaMOCTOSTCIIbHO OIPCACIIATL HCJIN ACATCIBbHOCTHU, INIAHUPOBATH, OCYHICCTBIIATHL, KOHTPOJIHMPOBATL K IIpU HeO6XOI[I/IMOCTI/I
KOPPCKTUPOBATL CBOKO JCATCIIbBHOCTD, BBI6I/IpaTB HauoOoee 3(1)(1)CKTI/IBHBIC CIT0COOBI PCUICHUA y‘-Ie6HBIX N II03HABATCJIbHBIX 3aJiay,
CaMOCTOATCIIbHO COCTABJIATH HIIM KOPPCKTUPOBATH HpCI[HO)KCHHBIfI AJIrOPUTM IIGfICTBHfI ITIpH BBIITIOJIHCHUHN SaﬂaHI/Iﬁ C yLIéTOM MOJIYHYCHUA HOBBIX
3HAaHUH 00 N3y4aCMbIX 00BEKTax — BCIIECCTBAX M PCAKIHAX, OLUCHUBATH COOTBCTCTBUC IMMOJYUYCHHOI'O PE3yJibTaTa 3asiBJICHHOM e, yMCHUC
HCIIOJIB30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IIPEAJIaracMbIC B yCJIOBUU 3aﬂaHHfI.

HNPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mpeaMeTHBIX pe3yslbTaTOB IO OCBOCHHMIO O0S3aTENBHOTO COJEpKaHMs, YCTAaHOBJICHHOTO NaHHOM (enepanbHOil paboueit
MIPOrpaMMOM, BBIACIISAIOT: OCBOCHHBIE OOYYArOUIMMUCS HAay4HbIE 3HAHHs, YMEHHUS U CIOCOOBI NEHCTBUH, crnenu@uueckue s TpeIMeTHOM
obnactu «XUMUS», BUJIbI I€ATEIBHOCTH IO MOJYYSHHIO HOBOT'O 3HAHMS, €r0 MHTEPIpETAIH, NPpeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYyalHsIX.

K xoHuy oOyueHus B 8 kJacce rnpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb c(hOPMUPOBAHHOCTh Yy OOyYarOLIUXCS
YMEHUI:



PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUH: aTOM, MOJIEKYJa, XMMUYECKUN 3JIEMEHT, IIPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHASA U HEOAHOPOHAS ), BAJIGHTHOCTh, OTHOCHUTEIbHASl ATOMHAsl U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JA0JI1 XMMHMUYECKOro 3JIEMEHTa B COCIMHEHHM, MOJISPHBbIM 00BEM, OKCHA, KHUCIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPULIATENIBLHOCTD,
CTENEHb OKUCJICHUS, XUMHUYECKas peaklus, KjIacCUpUKalMs peakUUi: peakluu COCIMHEHMs, PEeaKLUU pa3IokKEeHUs, peaklud 3aMEeLICHUS,
peakiuyu 0OMeHa, 9K30- U SHA0TEPMHUUECKNE PEAKIIMH, TeIUI0OBOH 3(h(eKT peakiuu, siApo aToMa, IEKTPOHHBIN CIIOW aToma, aToMHas OpOuTalb,
paguyc aTtoMa, XMMUYECKasl CBs3b, IOJSPHAs U HENOJIAPHAs KOBAJICHTHAs CBA3b, HOHHAS CBA3b, HOH, KATUOH, aHWOH, PACTBOP, MAaccoBast IOJIs
BELIECTBA (IIPOLIEHTHAs: KOHLEHTPALMsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX IMOHATHI U IIPUMEHSTh 3TH ITOHATHS IPU ONIMCAHUU BEILECTB U UX MIPEBPALCHUN;
HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBICHHs POPMYJT BELIECTB U YPABHEHUM XUMUYECKUX PEaKU;

ONpeessATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OHHAPHBIX COEAUHEHMSX, CTENEHb OKHCIEHHUS 3JEMEHTOB B OMHAPHBIX COEAMHEHHUSX,
MPUHAJICKHOCTh BEILECTB K ONPEAEeNIEHHOMY KIAcCy COEIMHEHUM 1o ¢GopMysiaM, BUJ XUMHUYECKOW CBA3M (KOBAJEHTHAas W HMOHHAasA) B
HEOPraHUYECKUX COCIUHEHUAX;

packpeiBaTh cmbica Ilepnonmueckoro 3akona JI. M. MennpeneeBa: AEeMOHCTPUPOBATH NOHMMAHUE IEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX HJIEMEHTOB OT UX MOJOKEeHUA B Ilepnonnueckoil cucreme, 3aKOHOB COXPAaHEHHS! MAacCChl BEILIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO yYE€HUs, 3aKOHAa ABOTaJpo;

ONMCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuonnyeckoil cCUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pasziuyaTh IOHATHUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mobouyHas noarpynna (b-rpynma)», mansie u 0oJibLIME MEPUObI, COOTHOCUTH 0003HAUECHMSI, KOTOPbIE UMEIOTCS B
tabinue «llepuoguueckass cucrema xumudeckux osnemeHToB [[. W. MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, 00IIee YKCIIO MIEKTPOHOB U PACIIPEIEICHNE UX T10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIMPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKUE PeaKIMU (M0 YHUCIY M COCTaBY YYacCTBYIOIIMX B peakUUn
BEIIECTB, 110 TeIJIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB pa3IMYHBIX KIJIACCOB, IOATBEpXKIas OMHCAHHWE IMpUMepaMHu
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAa4ECTBEHHOI'O COCTAaBa, BO3MOKHOCTU IPOTEKaHUS XMMHMYECKUX IPEBpALICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa M0 (GopMyJie COeAUHECHMUS,
MacCOBYIO JIOJIFO BELIECTBA B paCTBOPE, MPOBOJUTE PACUETHI IO YPABHEHHIO XMMUYECKON PEAKLUU;

MPUMEHSITh OCHOBHBIE OIEpAallMM MBICIUTEIBHON JEATEIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHE, O0O0OIIeHHe, CHCTEeMaTHU3alHIO,
KJIAaCCU(UKALIMIO, BBISIBICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€M — I M3YYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUi, €CTECTBEHHO-
Hay4YHbBIC METO/IbI TO3HAHMSI — HAOIOIEHUE, N3MEPEHNE, MOICTMPOBAHNE, SKCIIEPUMEHT (pealIbHbIA U MBICIIEHHBIN);

ClIeZIOBaTh MpaBUJIaM TOJIb30BAHUS XMMUYECKON MOCYIOM U 1abopaTOpHBIM 000pYAOBaHHEM, a TaK)Ke MpaBuUiIaM OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIMSMHU IO BBIOJHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB



(BoIlOpoa M KUCIIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOH J10JIel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TIPOBOIUTH
XUMHYECKHE HKCIIEPUMEHTHI I10 PACMO3HABAHWIO PACTBOPOB IIECNIOYEH W KHUCIOT C TIOMOIIBI0 HMHIUKATOPOB (JakMyc, (eHondTanenH,
METUJIOPAHXK U JPYTHUE).

K xonmy oOyueHus B 9 kJacce mpeIMeTHBIE pe3yabTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy OOYUYaAIOLIMXCS
YMEHHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKMX IOHATHM: XMMUYECKHH D3JEMEHT, aTOM, MOJIEKYJla, MOH, KaTHMOH, aHHWOH, IIPOCTOE BEILECTBO,
CJI0KHOE BEILECTBO, BaJEHTHOCTh, 3JIEKTPOOTPHUIATEIbHOCTb, CTEIIEHb OKUCIECHUS, XUMUYECKasl peaKlus, XUMUYECKasl CBSA3b, TEIIOBOU 3P ekt
peakuuu, MoJib, MOJIAPHBIM 00BEM, PacTBOP, ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTUYECKAs TUCCOLMALIMS, PEaKUUd MOHHOrOo OOMeHa,
KaTajan3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE PEaKIWU, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIUU, OKHCIIUTENb,
BOCCTaHOBHTEJb, OKHCJICHHE W BOCCTAHOBJICHHE, AJIOTPOIHUsA, aM(pOTePHOCTh, XMMUYECKasi CBs3b (KOBAJCHTHAs, MOHHASA, METAJUITMYECKas),
KpUCTAJUIMYECKasl PELIETKA, KOPpPO3Us METAJIOB, CIUIABbl, CKOPOCTh XMMHUYECKOM peaklMH, MpeAesibHO Jomyctumas KoHueHtpauus IIJAK
BEILIECTBA,

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX IMOHATHI U IIPUMEHSTh 3TH ITOHATHS IPU ONIMCAHUU BEIIECTB U UX MIPEBPALCHUN;
HCIOJIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISl COCTaBJICHUs (POPMYJT BELIECTB U YPaBHEHUM XUMUUECKUX PEAKLIUN;

OIIPEACIIATh BAJIEHTHOCTb U CTEIIEHb OKUCIECHHUS XMMUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA, IIPUHAIIEKHOCTH BEIIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUH MO (opMmyiiaM, BUJ XUMHUYECKOW CBs3U (KOBaJE€HTHAas, MOHHAs, METAJUNIMYECKas) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsA]l HOHAa M0 XHWMHUYECKOM Qopmylne, XapakTep cpeibl B BOAHBIX pPacTBOpPax HEOPraHUYECKUX COEOUHEHUH, THUIl
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOIO BENIECTBA;

packpeiBaTh cmbica Ilepuogmueckoro 3akona JI. M. MenaeneeBa W AEMOHCTPUPOBATH €r0 IMOHUMAHHWE: OIKCBHIBATH U XAPAKTEPHU30BATH
tabimmunyo popmy [leproanueckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB: pa3iuvaTh MOHATHS «TJIaBHasl moarpynmna (A-rpynma)» u «mododHas
noarpynna (b-rpynmna)», Maisie u O0JIbIINE IEPHUOJIBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE HMEIOTCS B TIEPUOAMYECKON TaOJIUIIe, C YNCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsl sjpa, oOIIee YHCIO AJIEKTPOHOB W pacHpeleleHHe MX IO
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIUHEHUI B Mpeenax MallblX MEepUoJIOB U
IJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX ATOMOB;

KJIacCCU(UIUPOBATh XUMHUYECKHUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKNE PEAKIMU (TI0 YHUCITY M COCTaBYy YYacCTBYIOIIMX B peakUUu
BEIIECTB, 110 TEIIOBOMY 3((}EKTy, 10 UBMEHEHHUIO CTEIIEHEH OKUCIIEHUS XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIKE M CleHU(pUUYECKHe XUMHUYECKHE CBOWCTBA MPOCTHIX M CIOXHBIX BEILIECTB, MOATBEpPXkas OINHCAHHUE
IIpUMEpPaMU MOJIEKYJIAPHBIX U MOHHBIX YPABHEHHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTABJIATh YPABHEHUS 3JIEKTPOJUTHYECKON ITUCCOLMALMMA KUCIIOT, IIEI0YEH U COJIEH, MOJHBIE U COKPAIEHHBIC YPAaBHEHUs PEaKLUN HOHHOTO
oOMeHa, ypaBHEHHS PEaKIIHii, TOJTBEPKIAIOUINX CYIIIECTBOBAaHNE T€HETHUECKOM CBSI3U MEXK/1Y BEIECTBAMH PA3IMYHBIX KJIACCOB;



PacKpbIBaTh CYyIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUI MTOCPEACTBOM COCTABICHUS 3JEKTPOHHOTO OajaHca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHHS XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUUCJIATE OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JOJII0 XMMUYECKOI0 3JI€MEHTa 110 (opMyJie COeTMHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pPEaKInu;

coOuro1aTh MpaBUjIa MOJB30BaHMUS XMMUYECKON MOCYZON M J1abopaTOpHbIM 00OpYIOBaHHMEM, a TAKKE MpaBUiIa OOpAIIEHUs C BEIIeCTBAaMH B
COOTBETCTBUU C MHCTPYKIMSMHU IO BBINOJHEHHUIO JTA0OPATOPHBIX XMMUYECKHX OTMBITOB MO MOJYYCHHUIO U COOMPAHMIO ra3000pa3HbIX BELIECTB
(aMMUaka M yrJIeKucIoro rasza);

MIPOBOJIUTH PEAKIUH, ITOATBEPKAAIONINE KAaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPU/-, OPOMHUI-, HOIU-
, kapboHar-, gocdart-, cunukar-, cyabdaT-, TUIPOKCUA-UOHBI, KATHOHBI AMMOHHMSI U MOHBI N3yUYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIMA MBICIUTEILHOW NEATEIbHOCTH — aHAIM3 W CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHCTEMATH3aIUIO, BBISBICHUE
MPUYNHHO-CIICACTBEHHBIX CBA3€H — JUIsI M3YYECHHSI CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIWH, €CTECTBEHHO-HAYYHBIC METOAbl TMO3HAHHUS —
HaOIII0IeHNEe, I3MEPEHHE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peaTbHBIA U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
Ne HaumenoBanue pa3zienoB v TéM nporpaMMbl KomnnuectBo wacos DnexTpoHHbIe (ITUGPOBEIE)
n/m Bcero Konrponeubie  IIpakTuueckue 00pa3oBaTeIIbHBIC PECYPCHI
paboThI paboThI
Pa3znen 1.IlepBoHayajibHble XUMUYECKHE MTOHATHS
1.1 Xwumus — BaxkHast 007aCTh €CTECTBO3HAHUS U MPAKTHUECKON 5 2 bubmmorexa [JOK
JESATEIbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMHUYECKHE PEAKITUT 15 1 bubmuorexa IJOK
https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2.BaskHeiimue npeacTaBuTe/ I HEOPTAaHUYECKUX BellleCTB
2.1 Bo3sayx. Kucmopon. [Tonsitue 06 okcumax 6 bubnuoteka I[JOK
https://m.edsoo.ru/7f41837c
2.2 Bomopoa.IloHsTHE O KHCTIOTaX M COJISIX 8 1 bubnuoteka I[JOK
https://m.edsoo.ru/7f41837c
2.3 Bopma. PactBopsl. [ToHsiTHE 00 OCHOBaHHSIX 5 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
2.4  OCHOBHBIC KJIaCChl HCOPTAaHHMUYECKUX COCTUHCHUI 11 1 1 bub6mmoreka [JOK

https://m.edso0.ru/7f41837c¢

Hroro no pazaeny 30

Paznen 3.1lepuoanuecknii 3akon u [leprnoanyeckas cucrema xummn4ueckux 3jeMmeHToB . . MenaeseeBa. CtpoeHue atoMoB. XUMHYECKas CBS3b.
OKHNCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeAKINH

3.1 Tlepuonnueckwuii 3akoH u [leproanyeckas cucTeMa XUMUIECKUX 7 bub6nuoreka [IOK
anemenToB J[. 1. MenzneneeBa. CtpoeHne atoma https://m.edsoo.ru/7f41837c

3.2 Xwumnueckas cBsizb. OKUCIUTENLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 8 1 bubnmorexa HOK
https://m.edsoo.ru/7f41837c

Hroro no pazaeny 15 bubnmorexa HOK

https://m.edso0.ru/7f41837¢c



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

Ne
/o

HanmenoBanue pa3neinoB 1 TeEM IPOrpamMmsl KomnuecTBo yacos

Bcero KontposbHbie [IpakTnueckue
paboThI paboThI

Pe3epBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 5

9 KJIACC

Ne HanmenoBanue pa3znesnoB 1 TeEM IPOrpamMMel KommuecTBo yacos
/I Bcero  KoHTpoisbHBIE [IpakTueckue
paboThI paboThI

Pa3znen 1.BemecTBo M XMMHYECKHE PeaKINH

1.1 TloBTopeHue u yriayOiieHue 3HAaHUK OCHOBHBIX Pa3/esioB Kypca 5 1
8 KJlacca

1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYCCKUX PCAKITUIA 4

1.3 DraekTponuTHUECKas TUCCOIMANNS. XUMUYCCKUE PEAKIINH B 8 1 1
pacTBopax

Hroro no pazaeny 17

Pa3znen 2.Hemerasibl U X COCAUHEHUS

2.1 OOmias xapakTepUCTHKa XUMUYECKUX d1eMeHToB VIIA-rpynmer. 4 1
l"anorensl

2.2 OOmias XxapakTepUCTHKa XUMUIECKUX d1eMeHTOB VIA-rpynmel. 6
Cepa u €€ coeqMHEHHUS

2.3 OOmlas XapaKTepUCTHKA XUMUYECKUX DIIEMEHTOB V A-TpYIIIIHL. 7 1
AzoT, hocdop 1 ux coequHEHUS

2.4 OOmas xapaKTepUCTUKa XUMHYECKHUX JIeMeHTOB [VA-rpynmer. 8 1 2
Yraepon u KpEMHUM U UX COETUHEHUS

Hroro no pazaeny 25

OnexrpoHHbie (1U(POBLIC)
o0pazoBaTenbHBIE PECYPChI

bubmoreka LIOK
https://m.edsoo.ru/7f41837c¢

OnexkrpoHHbie (TH(POBEIC)
00pa3oBaTenbHbBIE PECyPCHI

bubnuoreka I[JOK
https://m.edso0.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bubnuoreka I[JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

Ne HanmenoBanue pa3neinoB 1 TeM IpOrpamMmel
n/n

Pa3zgea 3.MeTa/Ibl M UX COCIUHECHUSA
3.1 OOume cBOCTBA METAIJIOB

3.2 Baxuelimue MeTaIbl U UX COEIUHEHUS

Hroro no pazgeny
Paznen 4. Xumus u okpy:xaioias cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KH3HU YEIOBEKa

Hroro no pazaeny
PesepBHOe Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME
IHOYPOUYHOE IINTAHUPOBAHMUE
8 KVIACC
Ne Tema ypoka
n/n

1 TIIpeamer xumuu. Poibs XuMuu B KU3HU YelioBeka. Tena u

BCIICCTBA

2  Tlousrtue o MeTOIaX MO3HAHUSA B XUMUU

3 Ilpaktuueckas pabota Ne 1 «IIpaBuia paboTsl B
nabopaTopuu U IpUEMBI 00paLCHUS C JIAOOPATOPHBIM
000pyI0BaHUEM

4 Yuctele BeniectBa 1 cMecu. CrmocoObI pa3ziesieHus cMecei

KonmuectBo yacoB

Bcero KoHTtponbHbIE [IpakTrueckue
paboThI paboThI

16 1 2

20

68 4 7

OnexrponHbie (1U(POBLIC)
o0pazoBaTenbHBIE PECYPChI

bub6muoteka [IOK
https://m.edsoo.ru/7f41a636
bub6mmoreka LIOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmunoreka [IOK
https://m.edso0.ru/7f41a636

KomnuecTBo vacoB Hara DneKTpoHHbIE U(POBHIE
Bcero Kontponbabie — Ilpaktudeckne H3YICHHA 00pa30BaTENLHEIC PECYPCEL

paboThI paboThI
1

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

10

11

12

13

14

15

16

17

Tema ypoka

[IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha
MpUMEpPE OUYUCTKU MOBAPEHHOMN COJIM)»

ATOMBI 1 MOJIEKYJIBI

XUMHYECKUE IIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHYECKHUX
JJIEMEHTOB

ITpocTble U COXKHbBIE BELLIECTBA
ATOMHO-MOJIEKYJISIPHOE YUEHHE

3aK0H MTOCTOSTHCTBA COCTaBa BEMIECTB. X UMHYCCKas
¢dbopmya. BaneHTHOCTh aTOMOB XHMHYECKHX JIIEMEHTOB

OtHocuTenbHas aToMHast Macca. OTHOCUTEIIbHAS
MOJICKYJIIpHAsA Macca

MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHU N

KommnuectBo BemectBa. Monbs. MonsipHas macca

du3nyecKkue 1 XUMHUUECKHE SIBICHUSI. XUMHYCCKas pCaKkuuAa

[Ipu3Haky u ycioBHs NPOTEKAHUS XUMUYECKUX PEAKLIUN

3aKOH COXpPaHEHHUs MACChl BEIIECTB. XMMUYECKUE YPABHEHUS

Brrunciaenus KOJIMYECTBA, MAaCChl BCUICCTBA 10 YPAaBHCHUAM

KonmuectBo yacoB

Bcero KontposbHbie
paboThI

[IpakTnueckue
paboTsI

[ara
A3Y4YEHUS

DNEeKTPOHHBIE UPPOBBIE
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ff0d26ca

bub6muoteka [IOK
https://m.edsoo.ru/ff0d28c8

bub6mmoreka LIOK
https://m.edsoo.ru/ff0d2a6c

bub6mmoreka LIOK
https://m.edsoo.ru/ff0d2be8

bu6muoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

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

bubnuoreka I[JOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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Ne Tema ypoka KomnuecTBo yacos [Hara DNEeKTPOHHBIE UPPOBBIE
n/m Bcero Kontpombubie  Ilpaktrueckue  H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
XUMHUYECKUX PeaKI[Hii https://m.edsoo.ru/ff0d5708
18 Kiaccudukanuss XaMUYECKUX peakiuii (COeTUHCHMS, 1 bubmuorexa IJOK
pasioKeHus, 3aMeIeHIS, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — y4&HbIH-3HIUKIOMEeTUCT. O000IICHHE 1 bub6mmoreka LIOK
U CHCTEMaTH3alHs 3HAHUHT https://m.edsoo.ru/ff0d40c4
20 KontpompHas padota Nel o Teme «BermiectBa u 1 1 bubmmorexka [JOK
XHUMHYECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3oB. Cocras Bo3ayxa. Kucimopomx — 1 bubmuorexa IJOK
AJIEMEHT W IPOcTOoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 Owu3nvecKkre U XUMHYCCKUE CBOWCTBA KHCIOPOia (PeaKIiu 1 bubmmorexa [JOK
OKucCJIeHus, TopeHue). [lorsTre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 CrocoObl TOTYYeHHUs KUCIOPO/Ia B JIaA0OpaToOpuu U 1 bubmmoreka [JOK
npoMbIIeHHOCTH. [IpruMeHeHue kucaopoaa https://m.edsoo.ru/ff0d497a
24 TennoBo# 3QPEeKT XUMHUECKON PEaKINH, TIOHSATHE O 1 bubmmorexka HOK
TEPMOXUMHUYECCKOM YPaBHCHUH, 9K30- U SHIOTCPMUICCKHX https://m.edsoo.ru/ff0d4790
peaKnusax
25 TomnmBo (HedTh, Yroib U MeTaH). 3arpsi3HEHUE BO3IyXa, 1 bubmmorexa HOK
CIOCOOBI €T0 MPEIOTBPALIICHUS https://m.edsoo.ru/ff0d4c4a
26 TIlpaxTtmueckas padota Ne 3 mo teme «[lonydenue n 1 1 bub6nuoreka [IOK
coOupaHKe KUCIIOpOa, U3YYCHHE €TI0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Bopmopom — 3JIeMEHT U IpocToe BenecTBo. Haxoxienue B 1 bu6mmoreka [IOK
npupoe https://m.edsoo.ru/ff0d4dd0
28 Owusnveckre U XUMHYECKUE CBOKWCTBA BOJAOPOIA. 1 bubnmorexa HOK
[TpumeHeHue BogopoIa https://m.edsoo.ru/ff0d4dd0
29 TlonHsTHE O KUCIOTAX U COJIAX 1 bu6moreka LIOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Tema ypoka

CriocoOsI oTy4eHus BOJIOpOAa B 1abopaTopuu

[IpakTuueckas padora Ne 4 o teme «Ilonyuenue u
coOupaHue BOJOPOJIa, U3yUYE€HUE €r0 CBOMCTBY

MoutsipabIii 00bEM ra30B. 3aKOH ABOTAIPO

Brranciienns 00bEMa, KOJIMYECTBA BEIICCTBA ra3a I10 ero
M3BECTHOMY KOJIMYECTBY BEIECTBA WM 00BEMY

Brruucienus 00bEMOB ra3oB 1o YPAaBHCHHIO pCaKIIUN HaA
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI Tra30B

duznyeckue 1 XUMUYECKUE CBOMCTBA BObI
CoctaB ocHoBanwuii. [lonsaTrne 00 MHANKATOpaX

Bopa kak pactBoputens. HachlleHHbIE 1 HEHACHIIIICHHBIE
pacTtBOpbl. MaccoBas 10J1sl BEIIECTBA B pACTBOPE

[IpakTuueckas padora Ne 5 mo teme «IIpurorosnenue
PacTBOPOB C ONPEACIEHHON MACCOBOW 10JIEW PACTBOPEHHOTO
BEILIECTBA»

KonTponsnas padora Ne2 o reme «Kucnopoza. Bonopoa.
Bona»

Oxcupsl: cocTa, Kiaccuukaiys, HOMEHKIATypa

[TosnydyeHne n XUMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCUIOB

OcHoBaHus: cocTaB, KiaccuuKaIus, HOMEHKIATypa

Bcero KontposbHbie

1

KonmuectBo yacoB

paboThI

[IpakTnueckue
paboTsI

[ara
A3Y4YEHUS

DNEeKTPOHHBIE UPPOBBIE
o0pazoBaTeNbHBIE PECYPChI

bu6moreka LIOK
https://m.edsoo.ru/ff0d4dd0
bub6muoteka [IOK
https://m.edsoo.ru/ff0d4f42
bub6mmoreka LIOK
https://m.edsoo.ru/ff0d542e
bub6mmoreka LIOK
https://m.edsoo.ru/ff0d55a0

bubmunoreka [IOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [JOK
https://m.edsoo.ru/ff0d587a
bub6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6moreka LIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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Tema ypoka

[TonydyeHue u XuMHYECKHE CBOMCTBA OCHOBAHMI
Kucnotsr: cocraB, kinaccuukas, HOMEHKIIATypa
[TosryuyeHne U XUMUYECKUE CBOMCTBA KUCIIOT

Conu (cpenHue): HOMEHKIIaTypa, CIOCOObI MOJTy4YeHus,
XUMHYECKHE CBOMCTBA

[Tpaktrueckas padorta Ne 6. Pemenune skcriepuMeHTATBHBIX
3aaa4 no teme «OCHOBHBIE KIJIaCChl HEOPTraHUYECKUX
COCIUHEHUIN»

I'eneTnueckas cBA3b MEXAY KIaCCaMH HEOPTAaHUYECKUX
coeqUHEHUN

O0001IeHEe ¥ cUCTEMaTU3aIlNs 3HAHUI

Kontposnbnas padota Ne3 o teme "OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COECAUHEHUN"

HCpBI)Ie IIOIIBITKHU KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYECCKUX 3JICMCHTOB.

[lonsTue o rpymnmax CXOJHBIX 3JICMCHTOB

Ilepnonnueckuit 3axoH u [lepuogudeckas cucrema
XUMHUYECKUX 3eMeHTOoB JI. . MeHnaeneeBa

[lepuoapl, rpynnsl, NOATPYIIIBI

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl

KonmuectBo yacoB

Bcero KontposbHbie
paboThI

[IpakTnueckue
paboTsI

[ara
A3Y4YEHUS

DNEeKTPOHHBIE UPPOBBIE

o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ff0d67ca

bub6muoteka [IOK
https://m.edsoo.ru/ff0d67ca
bub6mmoreka LIOK
https://m.edsoo.ru/ffOdfee2
bub6mmoreka LIOK
https://m.edsoo.ru/ffOdfee2
bu6muoreka [IOK
https://m.edsoo0.ru/00ad9474
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bub6mmoreka [JOK
https://m.edso0.ru/00ad9a50

bu6mmoreka [JOK
https://m.edso0.ru/00ad9cb2
bu6mmoreka LIOK
https://m.edsoo0.ru/00ad9ela
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa
bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
bu6moreka LIOK
https://m.edsoo.ru/00ada52c

bubmmoreka [JOK
https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

Ne Tema ypoka KomnuecTBo yacos [Hara DNEeKTPOHHBIE UPPOBBIE
n/m Bcero Kontpombubie  Ilpaktrueckue  H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
55 CrpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB AJIIEMEHTOB 1 bubmmoreka [JOK
[Mepuoaunueckoii cucremsr JI. 1. Meneneesa https://m.edsoo.ru/00ada6bc
56 XapakTepuCTHKa XUMHYECKOTO 3JIEMEHTA 110 €T0 1 bubnmnorexka HOK
nonoxxenuio B [Tepuoanueckoii cucreme /. 1. Menneneena https://m.edsoo.ru/00ada824
57 3nauvenwme [leproguyeckoro 3aKoHa Il pa3BUTHS HAYKH H 1 bubmmoreka [IOK
npaktuku. JI. . MenaeneeB — yu€HbIi, megaror u https://m.edsoo.ru/00ada96e
IpaKJaHUH
58 DNeKTpOOTPHUIATEILHOCTh ATOMOB XUMHUYCCKUX JICMECHTOB 1 bubmmoreka [JOK
https://m.edsoo.ru/00adaab8
59 HonHas XUMHUYCCKas CBS3b 1 bubmunoreka [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHast MosipHAs XUMHUYECKAs CBSI3b 1 bubmmorexka HOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHasI HEMOJSIPHAS XUMHUYECKAsl CBSI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
62 CrerneHb OKMCICHUS 1 bubmuorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO-BOCCTAHOBUTEIILHBIC PEAKIIHU 1 bubmmorexka HOK
https://m.edso00.ru/00adb076
64 OkucnuTe I ¥ BOCCTAHOBUTEIU 1 bubmuoreka [JOK
https://m.edso00.ru/00adb076
65 KouTponsHas padorta Ne4 o reme «CtpoeHne aToma. 1 1 bub6nuoreka [IOK
XUMHUUECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHbIN ypok. O000IIEHNE U CUCTEeMATH3AITUS 3HAHUH 1 bub6nuorexa [JOK
https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001IEHIE U CCTEMAaTH3AIMsI 3HAHUN 1 bubnmorexa HOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

Ne Tema ypoka KomnuecTBo yacos [Hara DNEeKTPOHHBIE UPPOBBIE
/1 Bcero Kontpombubie  Ilpaktrueckue  H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
https://m.edso0.ru/00ad9ch2

68 PesepBHblil ypok. O0001IEeHHE U CHCTEeMaTH3AIHsI 3HAHUI 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
9 KJIACC
Ne Tema ypoka KonnuectBo yacos Hara DnekTpoHHbIE IU(POBBIC
/1 Bcero Kontponbubie Ilpaktuueckue H3YICHHA 00pa3oBaTebHBIC PECYPCHI
paboThI paboThI
1 Tlepuonmueckuii 3akoH. [leproanueckas cucteMa XUMHUECKUX 1 bubanorexa [JOK
anementoB JI. . Menneneena https://m.edsoo.ru/00adb59e
2  3aKOHOMEPHOCTH B U3MCHCHHH CBOWCTB XMMHUECKHX 1 bubmmorexa [{OK
9JIEMEHTOB TEPBBIX TPEX MEPHOIOB https://m.edso0.ru/00adb6b6
3  Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubanorexa [JOK
https://m.edsoo.ru/00adb7e2
4 Buasl XUMHUYECKOW CBS3H U THUITBI KPUCTAITUTMYECKUX PEIIETOK 1 bubanorexa [JOK
https://m.edsoo.ru/00adbac6
5  KonrponbsHas pabota Nel mo teme «[loBTopenue u yrmyonenne 1 1
3HaHWA OCHOBHBIX pa3JIeioB Kypca 8 Kiacca»
6 Krnaccudukanus XUMHYSCKUX PEaKIUN 10 PA3TUIHBIM 1 bubnmorexa [JOK
IpU3HAKaM https://m.edsoo.ru/00adbch0
7 Tlonsatue o ckopocTu XuMU4eckoil peakiuu. [Torsarue o 1 bubanorexa [JOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 Ilomsarue o xumuveckoM paBHOBecuu. Daktopshl, Boustomue Ha 1 bubanorexa [IOK
CKOPOCTh XUMHUYECKOMN PEaKIIMK U TOJI0KEHUE XUMHYECKOTO https://m.edsoo.ru/00adc28c

paBHOBECHS
9  OxuCIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIINN 1 bu6nuorexa [IOK


https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ne Tema ypoxka KonunyecTBo yacos [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Bcero Kontponbuble Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC PECYPChI
paboThI paboThI
https://m.edsoo.ru/00adcade
10 Teopwus snekTponuTryeckoit nucconmanyu. CHIbHBIC U CTa0bie bubnmoteka IHOK
3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Hounsie ypaBHEHUS peakuuit bubnmnorexa [JOK
https://m.edsoo.ru/00add448
12 Xwumuueckue CBOMCTBA KUCJIOT U OCHOBAHUH B CBETE bubmmorexa [{OK
NPEJCTABICHHI 00 AIIEKTPOITUTUICCKON TUCCOUAIIH https://m.edsoo.ru/00add5d8
13 Xwumwuueckue CBOWCTBA COJICH B CBETE MPEACTaBICHUN 00 bubnmoteka IHOK
AICKTPOTMTHYCECKOHN TUCCOIHAITIH https://m.edsoo.ru/00add8b2
14 TlonsTue o ruaponu3e coyen bubnmorexa [JOK
https://m.edsoo.ru/00add9d4
15 OO0o01enne u cucTeMaTH3anusa 3SHaHUI bu6nmmoteka [IOK
https://m.edsoo.ru/00addd12
16 TIIpaktuyeckas pabota Ne 1. «PemeHne sKcrepruMeHTaIbHBIX 1 bubanorexa [JOK
3a71a9» https://m.edsoo.ru/00addbfa
17 KontpoawsHas pabora Ne2 1o Teme «DJIEKTPOIUTHICCKAS 1 bubnmmoreka [IOK
JUCCOLMAIMS. XUMUYCCKUE PEaKIIMK B PaCTBOPaxX» https://m.edsoo.ru/00addecO
18 OOmas xapakTeprcTHKa TaJoreHOB. XMMHUYCCKHE CBOMCTBA HA bubnmorexa [JOK
npuMepe xjiopa https://m.edsoo.ru/00addfe2
19 Xnoposomopos. ConsiHast KUCIIOTa, XAMUYECKHE CBOWCTRA, Bbu6nmnoteka LIOK
MOJTyYCHHE, TIPUMCHCHHE https://m.edsoo0.ru/00ade104
20 IIpaxtuueckas padora Ne 2 o Teme «Ilomydenue consiHOIM 1 bubanorexa [JOK
KHCJIOTBI, U3yYeHHUE €€ CBOMCTB https://m.edso0.ru/00ade348
21 BepuuciIeHUs 0 ypaBHEHHUSIM XUMHUYECKUX PEAKIU, €CIIH OJIUH bubanorexa [IOK
U3 PCarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 (OOmras xapakTepucTUKa 3JIeMeHTOB VIA-Tpynmb bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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Tema ypoka

AmnnotponHsle Moaudukanuu cepbl. Haxoxaenue cepel u eé€
coelMHEHUH B Ipupojie. XUMHUECKHE CBOMCTBA CEpPbI

CepoBoaopo, cTpoeHue, PU3NIECKUEe 1 XUMUIECKUE CBOMCTBA

Oxkcuapl cepol. CepHasi KUCIO0Ta, (PU3NISCKUE M XUMHYCCKUE
CBOWCTBA, IPUMEHEHNE

XuUMHU4YEeCKHe peaKnuu, JCKallue B OCHOBEC ITPOMBIIIIJICHHOI'O
crocoba MMOJIY4YCHUA CepHOﬁ KHUCIOThI. XUMHUUYECKOE
3arpA3HCHUC Opr>I(aI-OH_I€I71 cpeabl COCAMHCHUAMU CCPbI

Brrunciaenue maccoBoi A0JIM BbIXOJa IMPOJAYKTa pCaKIun

OO01mas xapakTepucTHKa MIEMEHTOB VA-Tpymibl. A30T,
pactpocTpaHeHHE B MPUPOJIC, (PU3NIECKHE B XUMHUCCKUE
CBOIICTBa

AMMHaK, ero pu3ndecKre U XUMHUIECKHE CBOMCTBA, TIOJTyYeHUE
Y IPUMEHEHUE

[Ipaktuueckas padora Ne 3 o reme «llonyuenue ammuaxa,
M3yUYE€HHUE E€r0 CBONCTB

A3OTHas KUC0Ta, € PU3NYeCKue 1 XUMUYECKHE CBOWCTBA

Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B KAUeCTBE
MHHEPAJIBbHBIX YI00peHNH. XUMHYECKOE 3arpsi3HEeHHE
OKpYXKaroIel Cpebl COeTMHEHUSIMH a30Ta

dochop. Oxcun hocdopa (V) u bochopHas kucinora,
(u3HyecKre M XMMUYECKUE CBOMCTBA, OJTYYCHUE

KomnunuectBo yacoB

Bcero KoutposnbHbie

paboThI

[IpakTnueckue

paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0pazoBaTenbHBIE PECYPChI

https://m.edso0.ru/00ade64a

bubnuoteka [{OK
https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
https://m.edsoo.ru/00ade802
bu6mmoteka [IOK
https://m.edsoo.ru/00adea28

bubnuoteka [{OK
https://m.edsoo.ru/00adec8a

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

bu6nmmoteka [IOK
https://m.edsoo.ru/00adeeab

bu6nmnoteka LIOK
https://m.edsoo.ru/00adf004

bu6nmmoreka [IOK
https://m.edso0.ru/00adf180

bubnmoreka [IOK
https://m.edso0.ru/00adf306
bu6nmnoteka LIOK
https://m.edso0.ru/00adf518

bu6nuorexa [IOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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Tema ypoka

Hcnonws3zoBanne ¢pochaToB B Ka4eCTBE MUHEPATHHBIX
ynoOpeHuit. 3arps3HeHNe IPUPOTHON cpebl pochaTamu

VYriepon, pacpocTpaHeHue B IpUpoe, pusndeckue u
XUMHYECKHE CBOWCTBA

Oxcupel yraepozaa, ux Gu3ndecKue 1 XMMUIECKHUEe CBOMCTBA.
DKoJjiornyeckue npoodaeMbl, CBSI3aHHBIE C OKCHIOM YIJIepoia

(V)
VYroapHas KUCIIOTa U €€ COJIN

[TpakTnueckas padora Ne 4 o teme "[lonyyenue yriekuciaoro
ra3a. KagecTBeHHas peaknus Ha KapOOHAT-HOH"

HCpBOHEl'—IﬁJIBHBIC MTOHATHS 00 OpPTraHUYCCKUX BCHICCTBAX KaK O
COCAMHCHUAX YIIICPOaa

Kpemuuii u ero coeuHeHus

[Tpaktudeckas pabora Ne 5. Perenne sxcriepuMeHTATBHBIX
3a11a4 110 TeMe «BakHennre HeMeTaUIbl U UX COEINHEHU))

KontponbHas padorta Ne3 no teme «BakHelme HeMeTalIbl U
UX COCOUHEHUS»

OO0m1as XxapakTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJIJIOB.
Meramnueckas CBA3b U METAJUIMYECKAS] KPUCTAILTNYECKAS
pemérka. @u3nyecKkue CBOMCTBAa METAIIIOB

XUMHUYECKHE CBOMCTBA METAIIIOB. DJIEKTPOXUMHUYECKUN P
HaMpsHKEHU METaJIOB

O6IJ_II/IG CIIOCOOBI IMMOJIy4YCHHA MECTAJIJIOB. CnnaBsl. Berauciaenus
10 YpaBHCHUAM XUMHYCCKUX pCaKI_IPIP'I, €CJIM OJVH U3 PCarcHTOB

KomnunuectBo yacoB

Bcero KoutposnbHbie

paboThI

[IpakTnueckue

paboThI

DJEeKTPOHHBIE TU(PPOBBIE

o0pazoBaTenbHBIE PECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20
bubnuoteka [{OK
https://m.edsoo.ru/00adfd9c
bu6mmoteka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoteka [IOK
https://m.edsoo.ru/00ae006¢c

bubnmmoteka IHOK
https://m.edsoo.ru/00ae027¢e

bubnmmoteka IIOK
https://m.edsoo.ru/00ae054e
bu6nmoreka [IOK
https://m.edsoo.ru/00ae080a
bu6nmnoteka LIOK
https://m.edsoo.ru/00ae0bf2

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae0e18

bubnmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6nuoreka [IOK
https://m.edsoo0.ru/00ae1156

bu6nuorexa [IOK
https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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Tema ypoka
COAEPKUT IPUMECH
[ToHsTHE O KOPPO3UU METAIIIOB
[[{eouHBIE METAIITBI
OKcCHUJIbI ¥ TUAPOKCUJIBI HATPUS U KaJUs
[[{enouyHo3eMenbHbBIC METAJIbI — KaJbIUM 1 MarHUl
Baxueiinme coeTMHEHUS KaJIbITHS

O0001IeHNE U CUCTEMATU3AIINS 3HAHUN
JKécTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHSHUS

[TpakTuueckas padora Ne 6 o Teme "XKécTkocTh BOJIbI U
METO/bI €€ yCTpaHEeHUs"

AnroMuHUM

AmMdoTepHbIe CBONCTBA OKCHIA U THAPOKCUAA

Keneso

Oxkcuapl, ruapokcuibl U conu xenesa (11) u sxxenesa (111)

O0001IeHNE U CUCTEMATU3ALINS 3HAHUN
[Ipaktuuaeckas padbora Ne 7. Pemienue skcniepruMeHTaIbHBIX

KomnunuectBo yacoB

Bcero KoutposnbHbie
paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DJEeKTPOHHBIE TU(PPOBBIE
o0pazoBaTenbHBIE PECYPChI

bubnuoteka [{OK
https://m.edsoo0.ru/00ae1278
bu6mmoreka [IOK
https://m.edso0.ru/00ae14b?2
bu6mmoteka [IOK
https://m.edso0.ru/00ae14b?2
bubnuoteka [{OK
https://m.edsoo.ru/00ae15e8
bu6nmmoreka [IOK
https://m.edsoo.ru/00ae15e8

bubnmmoteka IHOK
https://m.edsoo.ru/00ae1886

bubnmmoteka [HOK
https://m.edsoo.ru/00aelae8
Bbu6nmnoteka LIOK
https://m.edsoo.ru/00aelc64

bubnuoreka [{OK
https://m.edsoo.ru/00aelc64

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6nuoreka [IOK
https://m.edso0.ru/00ae35e6

bubmmoreka [IOK


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Ne Tema ypoxka KonunyecTBo yacos [Hara DJEeKTPOHHBIE TU(PPOBBIE

/I Bcero Konutponbnble IIpakTudeckme H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
3aja4 110 TeMe «BakHeHIre METaIbl B X COETUHCHHSDY https://m.edso00.ru/00ae3de8
60 BeruucieHus Mo ypaBHEHUSIM XUMHYCCKHX PEAKIHM, eciau oquH 1 bubnmoteka IHOK
U3 PEarcHTOB JIaH B U30BITKE WM COIEPIKUT MPUMECH. https://m.edsoo.ru/00ael1750
Brruucnenust MaccoBo# 710711 BBIXOJIA IPOJIYKTA PEAKIIMHU
61 OO06o00LIEHNE U cucTEMAaTU3AMS 3HAHUI 1
62 KontponpHas padorta Ne4 o teme «Baxknelmme Mmetayul u ux 1 1
COCTMHEHUS»
63 BemiecTBa u MaTepHalbl B IOBCEAHEBHOM KU3HU YEIIOBEKA 1 bubnmoteka IHOK
https://m.edsoo.ru/00ae3f50
64 Xumudeckoe 3arpsi3HCHHE OKPYKAIOMICH CPEIIbI 1 bubnmorexa [JOK
https://m.edsoo.ru/00ae4270
65 PoJib XMMUU B pENICHUH 3KOJOTHUECKUX MTPOOIIEM 1 bubnmorexa [JOK
https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHU 1 bubanorexa [JOK
https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O000IIEHNE U CUCTEMAaTH3aIs 3HAHUI 1 bubanorexa [JOK
https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O000IICHNE U CHCTEMAaTU3AIMS 3HAHHI 1 bubnnoteka [JOK

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

OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AkimonepHoe obiectso «M3narensctBo «IIpocBemenne»
* Xumus, 9 knacc/ 'aGpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., Akimoneproe obiectso «M3narensctBo «IIpocBemenne»

Pymzutuc I'.E., ®enpaman O.I'.

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Toypounsie pa3zpabotku o xumuu k yueorukam O. C. I'abpuensiaa, I'.E. Pym3utuca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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

®IrBHY «MHCTUTYT cTpaTternn passutns o6pasoBaHnA»
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