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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMma 1Mo XMM#H Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs COCTaBJICHA HA OCHOBE TPeOOBaHMIA
K pe3ylbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTENbHOM IpPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHuS,
npencraBieHHbIx B PI'OC 00O, a taxxe Ha ocHOBE (hefiepanbHON pabodel MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLEMNIMU IMpEenoJaBaHusl ydeOHOro mpeamera «XuMHUs» B 00pa30BaTENIbHBIX OpraHU3alUsaX
Poccuiickoit ®enepanuu.

N3yuenune xumuu:
-CIIOCOOCTBYET peau3alil BO3MOXXHOCTEH ISl CaMOPa3BUTUS U (POPMUPOBAHUS KYJIbTYPHI JTHYHOCTH,
e€ oOmel u QyHKIIMOHATIBLHON TPaMOTHOCTH;
-BHOCUT BKJIaJ] B (DOPMHUPOBAHME MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEHN 00ydaromuxcsi, HaBbIKOB MX
CaMOCTOSITEJIbHOM y4yeOHOW JeATEeIbHOCTH, SKCIEPUMEHTAJIbHBIX W MCCIEI0BATEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B MPO(PECcCHOHAILHOM IeSTEIIbHOCTH;
-3HAaKOMUT CO CHEHU(PHUKON HAYYHOrO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IUIJa Ha
€IMHCTBO TPUPOJbl M YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU E€CTECTBEHHO--
Hay4YHOU rpaMOTHOCTH OOy4aronInxcs;
-crocoOcTByeT (HOPMHPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHHUSIM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30oBaHNe 00YJarOIIUXCsl.
[Ipu M3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus Ba)KHOE 3HAUEHUE MPHOOPETH TaKkue
LeJH, KaK:
— ¢GopMHpOBaHHE UHTEIUJIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY MPHUHATHIO PEIICHUN, CIMOCOOHOW aJanTHpOBaThCS K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HH;
— HAampaBJIECHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYEeCKOoe MpHUOOIIeHHE O00YYaloImUXCsl K CaMOCTOSTEIbHOMN
M03HABATEIbHON JIEATEIBHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMUPYIOLIUM MOTHBALIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUWU;
— olecrnieueHre YCIIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYalOMIMMUCS OIbITa Pa3HOOOpa3HOM
NeSITeNIbHOCTH, MMO3HAHUS U CaMOTIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETECHIUH), UMEIOIIUX
YHHUBEpPCaJIbHOE 3HAUCHUE JIJISl Pa3IMYHBIX BUJIOB JICATEIbHOCTH;
— (hopmupoBanue o01IeH PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCJIE YMEHUMN
OOBSCHATh U OIICHUBATH SBJICHUS OKPYXAIOIIEr0 MHpPA, UCIOJIb3YS 3HAHUS M OIBIT, MOJyYeHHbIE MPU
M3YYeHUU XUMHUHU, TPUMEHSATh WX TpPH pPElIeHUH MpoOJiieM B TOBCEIHEBHOW JXHU3HH U TPYIOBOU
NesITeNIbHOCTH;
— (popmupoBaHe y 00yJarOMMXCs TYMaHUCTUYECKHX OTHOIIECHUM, TOHUMAaHUs IEHHOCTH XUMHUYECKHX
3HAHW IS BBIPAOOTKHU SKOJOTUYECKH 11€TIECO00pa3HOT0 OBEICHUS B OBITY U TPYAOBOMU JESATEILHOCTU B
LEJSIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;
— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIO M CaMOBOCIHMTAaHHUIO Ha OCHOBE
YCBOEHHsI OOIIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mnpoduist u
HaNpaBJICHHOCTH JalbHENIIero o0y4eHus.
OO1iee unciio 4acoB, OTBEAEHHBIX JJIS M3Y4EHHMs] XMMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS,
coctaBnseT 136 ygacoB: B 8 kiacce — 68 4acoB (2 yaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B
HeJeNnto). 3arnJaHupOBaHO MPAKTHUECKUX padoT B § kiacce -6, B 9 kinacce-7. KOHTpoIbHBIX paboT 1o 4 B
KaKJIOM KJ1acce.

COJAEPKXAHUE OBYYEHMUSA



8 KVIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B JKM3HM 4YeEJIOBEKAa. XMMHS B CHUCTEME HayK. Teila W BeEllecTBa.
®dusnyeckue CBOMCTBA BEIIECTB. ArperarHoe CocTosiHue BemlecTB. [loHsTHE O MeToAax MO3HaHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IecHus CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMUUYECKHE 1eMEHThl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpoCThie U ClIOKHbBIE
BeIlleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemecTB. OTHOcHTeNnbHAass aToMHas Macca. OTHOCUTENbHAs MOJICKYJsipHass macca. MaccoBast J0Jis
XUMHUYECKOTO DJIEMEHTA B COCTUHCHHH.

KomnuectBo BemecrBa. Monbs. MousipHass Macca. B3auMOCBsA3b  KOJMYECTBA, MacChl W 4YHUCia
CTPYKTYPHBIX €JMHUII BeliecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHH.

dusnyeckrue U XUMHYECKHE SBJICHUS. XUMHYECKash peakius U €€ Mpu3Haku. 3aKOH COXpPaHEHUS MacChl
BeIeCTB. XUMUUYeckne ypaBHeHms. Kiaccudukanus XUMUYECKUX peakiuil (COeTMHEHUS, Pa3I0KEeHNUs,
3aMernieHus, 0OMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYAOU, MpaBujiaMyd paboThl B jabopaTopuu U mpuéMamu oOparieHus ¢
abopaTOPHBIM 000PYIOBAHUEM, U3yUEHUE U OTIMCaHUE (PU3UIECKUX CBOMCTB 00pa3lloB HEOPraHMUECKUX
BeIleCTB, HaOmoAcHUE (Pu3nueckux (IUIaBIICHWE BOCKA, TasHHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIMsl BOJbI) U XUMHUYECKHX (FOpEHHE CBEYM, MPOKAJIMBAHHWE METHOW MPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHUCJIOTOH) sIBICHWI, HAOMIOJEHHE W ONHUCAaHWE TNPU3HAKOB MPOTEKAHUS
XUMHUYECKUX DPEakiui (pasiioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus,
pasnoxxenue ruapokcuaa meau (11) mpu HarpeBaHuu, B3aMMOJICHCTBHUE JKelie3a C PAaCTBOPOM COJIM MEIU
(I, m3ydyenue crmocoOOB pa3jeieHUsi CMeceil: ¢ MOMOIIBI0 MarHuTa, (GUIBTPOBAHUE, BBIMAPHBAHUE,
TUCTUIUTSIIMS, XpomaTorpadus, NpoBEACHWE OYHCTKH IOBApEHHOM coyid, HAONIOJCHHWE M OIMCAaHUE
pE3yJbTaTOB MPOBEIEHUS OMbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHS MAacChl, CO3JaHHUE MoJeeil
MOJIEKYJ (ITIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/J M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucimopon — sinemMeHT u mpocroe BemiecTBo. HaxoxaeHue
KHCITIOpO/ia B IpUpoie, pU3ndeckrue 1 XuMUYecKue cBoicTBa (peakiuu ropenns). Oxcunpl. [Ipumenenue
kucinopoaa. CrnocoObl MOTYYeHHUS KHUCIOpOJa B Ja0OpaTopuM M MPOMBIIUIEHHOCTH. KpyrosopoT
Kucnopo/a B mpupoae. O30H — amoTponHas MoAU(UKALNS KUCIOPOa.

TennoBoil 3ddexkT XUMHUECKON peakluu, TePMOXMMUYECKUE YPaBHEHHS, JK30- U DHIOTEPMHUYECKUE
peakiuu. TomiauBo: yroib M MeTaH. 3arps3HEHHE BO3/lyXa, YCWICHHE MapHUKOBoro 3ddekra,
paspylieHre 030HOBOTO CIIOS.

Bonopon — smemeHT W mpocTtoe BemiecTBO. HaxokaeHwe Bojopojia B TpuUpojse, (PU3UYECKHE U
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonspHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue CcBOICTBa BOJbl. Boaa kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACHIIIEHHbIE
pactBopbl. PacTBOpuMOCTH BemiecTB B BoAe. MaccoBas [0l BElIeCTBa B PACTBOpE. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHoBaHusA. Ponb pacTBOpoB B mpupone M B KM3HU uernoBeka. KpyroBopoT BObl B
npupo/jie. 3arpsi3HeHUE NPUPOIHBIX BoJA. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.



Knaccudukarnus Heopranndeckux coenuHeHuit. Oxcuapl. Kimaccudukamust okcuaoB: colieoOpa3yromue
(ocHOBHBIE, KHCTOTHEIE, aM(oTepHbIe) U HecosieoOpa3yromue. HomeHknarypa okcunos. Ouznueckue u
XUMUYECKHEe CBOMCTBA OKCHIOB. [lomyyeHne okcuaoB.

OcnoBanus. Knaccudukanuss OCHOBaHM: IIENOYM M HEPACTBOPUMBIE oOcHOBaHus. HomeHkiatypa
OoCHOBaHUU. U3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Pusndeckne M XUMHUYECKHE CBOICTBa
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomydenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.
['eneTnyeckas CBsI3b MEXKY KJIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE OMPE/IEIICHUE COIep KaHus KHCIIOPOIa B BO3yXe, MOJIydeHHEe, COOMpaHue, paco3HaBaHue
YU W3YYCHHE CBOMCTB KHUCIOpPOJa, HAOIIOJACHUE B3aMMOJEUCTBHUS BEIIECTB C KUCJIOPOJOM U YCIOBUS
BO3HUKHOBEHMsSI M TIPEKpalleHus] TopeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHUJIOB M OTIMCaHUE
WX CBOWMCTB, TOJIyd€HHE, COOMpaHHE, pacro3HaBaHWE M H3yYEHHUE CBOWCTB BOJIOpoJa (TOpEHHeE),
B3auMoOJIeiicTBUE Bojaopoaa ¢ okcuaoM wmeau (ll) (BO3MOXKHO UCIOJIb30BaHUE BHUICOMATEPUATIOB),
HaOmoIeHue 00pa3lloB BEIIECTB KOJIMYECTBOM | MoOJb, HMCCIEIOBaHHE OCOOEHHOCTEW pacTBOPEHU S
BEILIECTB C Pa3JIMYHON PAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIECTBA, B3aWMOJEWCTBHE BOJAbI C METaUIaMHU (HaTpueM M KajiblHeM) (BO3MOXHO
WCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), HCCIEAOBaHHE OOpPa3I0OB HEOPTaHWUYECKUX BEIIECTB PA3TMUIHBIX
KJIACCOB, HAONIOZCHUE M3MEHEHHUS OKPAacKW WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH, U3YUCHHE
B3auMoJiciicTBUs okcuaa meau (ll) ¢ pacTBOpoM cepHOM KHCIIOTBI, KHUCIOT C METaJlJIaMH, PEaKIuid
HEWTpaIU3allH, TOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO METaJla JIPYTUM U3
pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTABHBIX 33/1a4 M0 Teme «BakHelne Ki1acchl HEOPTaHMYECKUX
COEIUHEHUNY.

IMepuonuveckuii 3axkoH u Ilepuoagnueckass cucrema xummuuyeckux aemenToB /. U. Menaeseena.
Crtpoenne atToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUU

[lepBbie MOMBITKH KJIACCU(PUKALNN XUMUYECKHX 37eMEeHTOB. [IoHATHE O Tpylnax CXOIHBIX 3JIEMEHTOB
(IIenoYHble M UIENIOYHO3EMEJIbHBIE METaJUlbl, TallOT€Hbl, WHEPTHbIE Ta3bl). DJIIEMEHThI, KOTOpbIE
00pa3yroT aM(pOoTepHbIE OKCUJIBI U THIPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucremMa xumuueckux osnementoB JI. WM. Menneneesa.
Kopotkonepuoanast u anmuuHonepuoHas ¢opmsl Ileproauueckoit cucteMbl XUMHUYECKUX 3J€eMEeHTOB /1.
N. Menneneesa. Ilepuoapl u rpynnbsl. @usndeckuid cMbICI NOPSIAKOBOTO HOMEpa, HOMEPOB MEPUOAA U
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000J0YeK
aToMOB TmepBbIX 20 xumuyeckux oaneMeHToB llepumoamyeckoit cucremsl [[. WM. Mengeneena.
XapakTepucTUKa XMUMHYECKOTO 3JIEMEHTa Mo ero mnosoxeHuto B Ilepuogmueckoit cucreme J[. .
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paadyca aTOMOB XUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O TPYIIaM U MEPUOAAM.

3nauenue lleproanyeckoro 3akoHa u lleproguyeckoil CUCTEMbI XUMHUYECKUX 3JEMEHTOB JUIsSl pa3BUTHUS
Hayku U npaktuku. JI. 1. MenzeneeB — yd€HbIN U IpayKJaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (MOJSpHAas W HEMOJSpHAs) CBS3b. OJJEKTPOOTPHUIATENHLHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.



Crenenp okuciaeHuss. OKHCIUTENBHO--BOCCTAHOBUTENBbHBIE peakiuu. lIpomeccsl OKUCIEHUs |
BOccTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHHe oOpa3loB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJEHCTBHE THAPOKCHAA IMHKA C
pacTBOpaMu KHUCIOT M MIEJOYEH, MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHTEJBHBIX PEaKIiil (TOpeHue, PEeaKkuy pa3IoKEHHsI, COCTUHECHNU).

Meosrcnpeomemmnoie ceasu

Peanmzanust MeXnpeaMETHBIX CBs3e€H IMpH M3YYCHWHM XHMHHA B § KJacce OCYIIECTBISIETCS 4Yepes
MCII0JIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX TIOHSITHH, TaK ¥ TIOHATUH, SIBJSTFOIIUXCSI CHCTEMHBIMHU
IUTSL OTJENTBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmre ecTeCTBEHHO--HAyYHbIE MOHSATHS: HAayYHBIH (DaKT, THUMOTE3a, TEOPHs, 3aKOH, aHAIN3, CHUHTE3,
KJIacCU(pUKausi, NepUOAUYHOCTb, HAOIIOAEHNE, IKCIEPUMEHT, MOJEINPOBAHUE, U3MEPEHHE, MOJIEIb,
SIBIICHHE.

®dwusmuka: Martepus, aToM, JJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOINbI, PaJUOaKTHBHOCTS,
MOJIEKYNa, SJIEKTPUYECKUH 3apsij, BElIeCTBO, Telo, O00BEM, arperaTHOE COCTOSHHE BEIleCTBa, Tas,
¢bu3nvecKkne BEIMIUHBI, SAMHUIBI H3MEPEHHsI, KOCMOC, TITaHEeTHI, 3BE31161, COJHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadusi: atmocdepa, runpocdepa, MUHEpaNbI, TOPHBIE MOPOAbI, MOJE3HbIE MCKOIMAEMBble, TOTLIUBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKasi peaKius

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuyeckux 3nemeHToB . M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHHM CBOMCTB XHMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPHOIOB,
KaJus, KaJblUs M UX COEJUHEHHH B COOTBETCTBUM C IOJIO)KEHHEM 3jeMeHTOB B Ilepuoamueckoit
CUCTEME U CTPOEHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTH
CBOJCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUYECKOU CBA3H.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHWYECKHX BEIIeCTB. XHMMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIMXCS K pa3IMYHbIM  KJIaccaM HEOPraHWYeCKHX COCJIMHEHUH, TeHeTHYecKas CBs3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakifil Mo pa3IMYHbIM MpU3HAKaM (110 YHCIY U COCTaBy Y4aCTBYIOIIHNX B
pEeaKiuu BEIIECTB, MO TeIJIOBOMY 3(dexTy, M0 H3MEHEHHUIO CTENeHEH OKUCICHMSI XUMUYECKHX
JJIEMEHTOB, MO OOPaTUMOCTH, TO YYaCTHIO KaTaiu3aropa). OJK30- U DHIOTEPMUYECKHE peakiuH,
TEPMOXUMUYECKHE YPABHEHUSI.

[Tonsitne o ckopocTH xumuueckoi peakiuu. [loHsTe 00 0OpaTUMBIX W HEOOPATUMBIX XUMHYECKHUX
peakiusix. [loHsTHe O TOMOTeHHBIX M TeTeporeHHbIX peaknusax. [lonartue o karamuze. [lonsTHe o
XUMHUYECKOM paBHOBecHH. DaKTOpHI, BIMSIONIME HAa CKOPOCTh XUMHUYECKOW pEaKIUu M TOJOKEHHE
XUMHYECKOTO PAaBHOBECHS.

OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIC PEAKIIUH, AIEKTPOHHBIN OanaHC OKUCIUTENbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBleHUE YpPaBHEHUN OKHUCIHUTEIBHO--BOCCTAHOBUTENBHBIX PEAKIMI C HCHOJIB30BAaHUEM
MeTO/Ia IEKTPOHHOTO OaaHca.

Teopust >MEKTPONUTHYECKONH AUCCOIMUAIMHN. OIEKTPOJIUTHl W HEIEKTPOJIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMH BEIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOUW cBs3U. CTeneHb AUCCOIHAIIHNH.
CunbHbIE U ClIa0ble AIIEKTPOJIUTHI.



Peakunu noHHOro oOMeHa. YciioBUs NIPOTEKAHUS peakLUi MOHHOIO OOMEHA, IMOJIHBIE U COKpalIEHHbIE
WOHHBIE ypaBHEHHs peakuuid. CBOWCTBa KHCIIOT, OCHOBAaHWUH U COJIeHl B CBETE MpEICTaBICHUHA 00
IEKTPOJIUTUYECKON qucconuanuu. KauecTBeHHble peakiu Ha HOHbL. [IoHsATHE O THapoan3e comeil.
Xumuueckuit IKcnepumenm

03HAaKOMJICHHE C MOJEISAMH KPUCTAJUIMUECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJIOB U
HeMmeTauoB (rpaduTa W aiMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATpPHUs), UCCIEAOBAHHE 3aBHUCUMOCTH
CKOPOCTM  XMMHYECKOW peakuu OT  BO3JACUCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICAOBAaHUE
AJIEKTPOIPOBOHOCTH PACTBOPOB BELIECTB, IIpollecca TUCCOLMALMU KHUCJIOT, IIeJIo4Yell u coseit
(BO3MOKHO HCIIOJIb30BAaHUE BUJEO MATEPUAJIOB), MPOBEACHUE OINbBITOB, WIUIIOCTPUPYIOIIMX MPU3HAKU
MPOTEKAaHUs PeakiMii MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BbIACIECHHUE Ta3a, 00pa30BaHUE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX peakluil (TOpeHue, peakiuuu
pa3ioXKeHusi, COENMHEHUs), PACIIO3HABAaHHWE HEOPraHMYECKHUX BELIECTB C IOMOIIBI0O KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PellIeHNE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTtajuibl 1 MX coeJUHEHUS

OO6mras xapakTepucTHKa rajioreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHHUSI.
Crpoenue u (puznueckre CBOMCTBAa MPOCTHIX BELIECTB — IaJJOT€HOB. XMMHUYECKHE CBOIICTBA Ha MpUMeEpe
xJjiopa (B3aUMOJIEHCTBHE C METaJllaMH, HEMeTallJlaMH, IienodaMu). XiaopoBogopoa. ComnsiHas KUCIOTa,
XMMHUYECKHE CBOWCTBA, NOJydeHHE, MpuUMeHeHue. JlelicTBHE XJopa U XJIOPOBOAOPOJa Ha OPraHu3M
yenoBeka. BaxkHeilne XJ0puasl U MX HaX0KJIEHUE B IPUPO/IE.

OO6mrast xapaktepuctuka d31aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
creneHd okuciaeHus. CTpoeHue M (U3MYECKUE CBOMCTBA MPOCTBIX BEIIECTB — KHCIOPOJA M CEpBbI.
AmotponHeie MOU(UKAIIMU KUCTOpoJa M cephl. XHUMHUYECKHe CBoHcTBa cephl. CepoBoaopon,
CTpoeHue, (U3MYecKHue M XUMHUYecKue cBoicTBa. OKcHIBI cepbl KaK MPEINCTAaBUTENN KHCIOTHBIX
okcusioB. CepHas KHCIOTa, (U3NYECKHE M XMMHMYECKHE CBOMCTBa (0OILIME Kak MpeAcTaBUTENs Kiacca
KHACIOT U crenuduueckue). XUMHUYECKHE peaklMH, JISKaIlHMe B OCHOBE IPOMBIIIJIEHHOIO crocoba
IOJIydeHus1 cepHOM KucnoThl. IIpuMeHeHne cepHoM kucnoTel. CoJiM CEpHOM KUCIIOTHI, Ka4eCTBEHHAs
peakuus Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ cCOeMHEHUI B MpuUpojae. XMMUYECKOE 3arpsi3HEHHE
OKpYXKarolllel cpesibl COeIUHEHUAMHU cepbl (KMCIOTHBIE OKIM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CrocoOBbl ero NpeoTBpaIeHHs.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHMsI aTOMOB, XapaKTepHbIE
CTENIEHU OKHCICHMs. A30T, PAacCIpOCTpaHEHHWE B IHpupoae, (uznyeckMe M XUMHUYECKUE CBOMCTBA.
KpyroBopoT azora B mpupoae. AMMHaK, €ro (U3MYECKUE U XUMUYECKHE CBOMCTBA, MOJIy4YCHHE U
npuMeHenre. Conu aMMOHMS, UX (pu3MUYecKHe U XMMUYECKHE CBOWCTBa, nmpuMmeHeHue. KauecTBeHHas
peakuys Ha MOHbl aMMOHMs. A30THas KHUCJIOTa, €€ moiydyeHue, GU3n4Yeckue M XMMHMUYECKHe CBOICTBa
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). Vcrnosnb3oBaHue HUTPATOB U coJiei
aMMOHHUSl B KayeCTBE MUHEpalbHBIX YyI0OpeHud. XHMMHUYECKOE 3arps3HEHHE OKpyXkKarolled cpejibl
COEJIMHEHUSIMH a30Ta (KHUCIOTHBIE MOXAM, 3arps3HEHHE BO37yXa, MOuYBbl U BOA0EMOB). docdop,
ajioTponHble Moaudukanuu docdopa, Gusnueckne u xumuyeckue cpoiicta. Okcua dochopa (V) u
¢dochopHas kucnora, GpuMUECKUe U XUMHUYECKHE CBOICTBa, mosyyeHue. Vcrnonb3oBanue ¢ocdatos B
Ka4eCcTBE MUHEPAJIbHBIX Y100pEHUH.

OOmast xapaktepuctuka s1neMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIEHHS. YTIIEepOo/, alIOTPOIHbIE MOU(HKAIIMU, paclIpOCTpaHEHHE B pupoae, huznueckue
U XuMuYeckue cpoiictBa. AncopOuus. KpyroBopor yriepona B mpupone. OKCHIBl yriepoja, HX
¢u3nyeckue U XUMHYECKHE CBOICTBa, JEHCTBHE HA JKMBBIE OPraHU3MbI, MOJyYeHHE M IpUMEHEHHE.



DKonoruveckune mpooIemMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V), rumoresa ri106aabHOTO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIN 3P eKT. YroabHas KUCIOTa U €€ COJIM, UX (pru3nyecKkre u XUMHUUECKUE CBOWCTBA,
noJiydeHue u npuMeHeHue. KadectBeHHast peakiysi Ha KapOOHAT-HOHBI. Vcronb30BaHue KapOOHATOB B
OBITY, MEIHMIIMHE, TPOMBIIIJICHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbpHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHX yrieponaa (MeTaH, 3TaH,
STHUJICH, aUETHJICH, JTAHOJI, TJHIEPHH, yYKCyCHas Kuciota). [IpupoaHbie MCTOYHHUKH YIIIEBOIOPOJOB
(yronb, npupoAHbli Ta3, HedTh), NPOIYKTHI WX TmepepadoTku (OEH3MH), WX pPOJb B OBITY H
NpOMBIIUICHHOCTH. [oHATHE 0 OMOJOTHYECKH BaKHBIX BEHIECTBAX: JKUPAxX, OENKax, yrieBojax — M uX
POJIH B KHU3HM YelloBeKa. MarepraabHOE €IMHCTBO OPraHMYECKUX M HEOPraHUIECKUX COCTMHEHUN.
Kpemuuii, ero ¢usndeckne 1 XUMHUECKHAE CBOMCTBA, MMOJTydeHUe U mpuMeHeHne. CoeTMHCHMSI KpEMHUS B
npupose. OOmme npexacrasiaeHuss o0 okcune kpeMHus (IV) m kpemuueBoil kucinore. CHIMKAThl, UX
WCTIOJb30BaHNE B OBITY, B MPOMBIIUICHHOCTH. BakKHEWIIHe CTPOWUTENbHBIE MaTepHalbl: KepaMuKa,
CTEKJI0, IIeMEHT, OeToH, XKene300eToH. I[IpoGrmeMbl 0€30MacHOTO WCIOJIB30BAHUS CTPOUTEIBHBIX
MaTepHAJIOB B MIOBCETHEBHOM JKM3HHU.

Xumuueckuil IKcnepumenm:

n3ydeHre o0pas3IoB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI, TPOBEACHNE KaueCTBEHHBIX
peaKnuii Ha XJIOPHUI-HOHBI i HAOIIOIEHUE TPU3HAKOB WX MPOTEKAHMS, OIIBITHI, OTPAKAIOIIHE (PHU3NIECKUE
U XHMHYECKHE CBOMCTBA TaJOT€HOB M MX COCNWHEHHWH (BO3MOXHO HCIOJB30BAHWE BUACOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oOpasmamMu XJIOpHA0B (TAJIOTEHUIOB), O3HAKOMIICHHE C OOpa3lamMu cepel U €&
COEIMHEHUSIMU (BO3MOXKHO HCIOJIb30BAaHUE BHJI€OMAaTepUasoB), HAONIOEHUE Tpoliecca OOYrIuBaHUs
caxapa MoJ JEWCTBMEM KOHIUECHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YYEHUE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOM KUCJIOTHI, IPOBEACHUE KAYECTBEHHOW peaklMu Ha Cyiab(haT-MOH U HaONoeHue
Mpu3HaKa e€ MpoTeKaHus, O3HAKOMJIEHHE ¢ (PM3MYECKHUMHU CBOMCTBaMHU a30Ta, (pocdopa u ux coeAMHEHHI
(BO3MOXHO HCIIOJIB30BaHWE BHJIEOMATEepUaoB), oOpa3mamMu a30THBIX U (HocopHBIX yHOOpeHUH,
MoJIyueHue, coOMpaHue, paclio3HaBaHME U M3YYEHHE CBOWMCTB aMMHaKa, MPOBEJIECHUE KayeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U ¢oc]aT-uOH W HU3YUEHHE NPU3HAKOB WX MPOTEKaHHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
U3y4Y€HHE MOjeJel KpUCTAIMYEeCKHX pemeéTok anmasza, rpadura, ¢ymiepeHa, O3HAKOMIICEHHE C
MIPOLIECCOM a/ICOPOIIMH PAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM IMPOTHUBOTa3a,
MoJlyueHue, coOupaHue, paclo3HaBaHHE W M3y4YEHHE CBOWCTB YIIIEKUCIIOTO Tra3a, IPOBEACHUE
KaueCTBEHHBIX peakiuii Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yYEHHE MPU3HAKOB HUX MPOTEKaHMUS,
03HAKOMJICHHE C MPOIYKIHEH CUIMKATHOM MPOMBIILICHHOCTH, PEIIeHHE YKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne HeMeTasulbl U UX COSAMHEHUSY.

MeTtanjibl M UX COeTMHEHUS

OOmiass xapakTepuCcTHKa XHMHYECKHUX DSJIEMEHTOB — METAUIOB HAa OCHOBAaHMHM HX TIOJIOKEHUS B
[lepuoauueckoii cucteme xumuueckux snemeHtoB J[. M. MennaeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJioB. MeTtannnyeckasi CBA3b MU METaJNIM4yecKas KpPHCTaJUIMYecKas peméTka. DIeKTPOXUMHUYECKUN
psan HampsbkeHu MertamioB. Dusnueckne W XMMHUYECKHE CBOWCTBAa MeTasioB. OOmue crnocoObl
noJtyueHus: MetayuioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnassl (CTanb, YyT'yH, TIOPATIOMUHHM, OpOH3a) M UX PUMEHEHHUE B OBITY U MIPOMBIIIIIIEHHOCTH.
[llenounble Mmeramibl: mosiokeHue B Ilepuommyeckont cucreMe xumuuyeckux asnemeHtos 1. WM.
MenneneeBa, CTpOCHHE WX aTOMOB, HaxoXJeHHE B mpupojae. Ousndeckre U XMMHUYECKHUE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI M THIPOKCH/IBI HATPUs U Kaius. [IpruMeHeHue eI0YHbIX METaIOB
U UX COCIMHEHUM.



[[{est0ouHO3EMENBHBIE METAIIJIBI MArHUKA M KaJbLUW: MOJI0KEHUE B [leproanueckoil cucteMe XuMHYECKUX
anemeHntoB . M. MeHnneneeBa, CTpoeHMe HUX aTOMOB, HaxoxJaeHue B mpupozaec. dusmdeckue u
XMMHMUYECKHE CBOMCTBA MarHus U Kajiplius. BaxuHeine coenHenus Kaiabus (OKCU, THAPOKCU, COJIH).
JXK€cTkocTh BOIBI M CIIOCOOBI €€ YCTpaHEeHHSI.

AmoMunMil: nosioxkeHue B Ilepuonmueckoin cucreme xumudeckux sneMeHToB [[. 1. Menneneesa,
CTpOEHHE aToMa, HaxoXJaeHue B mnpupoje. Pu3Mueckue U XUMUYECKHE CBOMCTBA alFOMUHUS.
AmoTepHBIC CBOWCTBA OKCHJIA U THIPOKCHIA ATIOMUHUS.

Keneszo: nonoxenne B Ilepuoanueckoi cucreme xuMmuueckux aiemeHToB . M. Menaeneesa, crpoeHue
aToMa, HaXoKJeHue B npupojie. Pu3nyecKkue U XUMHUYECKUE CBOMCTBA kene3a. OKCUIbl, THIPOKCUIBI U
cosmm xkene3a (1) u xenesa (l11), ux cocras, cBoiicTBa U MOTydYEHUE.

Xumuueckuii sIkcnepumenm:

03HaKOMJIEHHE ¢ 0Opa3laMi METAJUIOB U CIUIaBOB, MX (PU3MUYECKUMHU CBONCTBAMU, U3yUEHHUE PE3YJIbTATOB
KOPPO3UH METAIOB (BO3MOXHO HCIOJB30BaHHE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHUCTBUS
OKCHJa KalblMsl U HATpUs C BOJON (BO3MOYKHO HCIOJB30BAHUE BUJEOMATEPHANIOB), HCCIIEIOBAHUE
CBOMCTB JKECTKOW BOJBI, IpoIlecca TOpPEHHUs Kejle3a B KUCIOPOJe (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pPEAKIMil Ha HMOHBI: MarHus, KajibIHs,
amoMuHMs, nuHKa, >kenesa (l1) m sxemeza (Ill), menu (Il), Habmiogenwe u omucaHue MPOLECCOB
OKpalllMBaHUsl IJJaMEHM HMOHAaMU HATpHs, Kanmusg M Kajablus (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCciIeloBaHNEe aM(OTEPHBIX CBOMCTB TMAPOKCH]IA AIFOMUHUS U THAPOKCUA LIMHKA,
pelIeHre SKCIEpUMEHTAIbHbBIX 3a/1a4 10 TeMe «BaxxHeilire MeTaibl U UX COeTMHEHUS.

XuMHUSA U OKpYKaKIIas cpena

BemectBa u MaTepuaibl B MOBCEIHEBHOM JXKM3HM uejoBeka. be3omacHoe MCHONB30BaHUE BELIECTB U
XMUMHUYECKUX peakuuii B ObITy. [lepBas moMOIIb MPH XMMHUYECKHUX OKOTax U OTPABICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKaolled cpeibl (MpenenbHas IOMyCTHMas KOHIIGHTpAlMsl BEIIEeCTB,
nanee — [1/1K). Pons XxuMuu B perieHUH 3KOJIOTMYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHrue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).
Meosrcnpeomemmnwie ceasu

Peanuszanusi MeXIpenIMETHBIX CBsi3ed NpU H3YyYEHHMH XUMHM B 9 Kiacce OCYLIECTBIISIETCA 4epes
HCIO0JIb30BaHME KaK OOILIUX €CTEeCTBEHHO-HAYUYHbIX MOHITHHA, TaK U TOHATUHN, SBIISIOIIUXCS CUCTEMHBIMU
VIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE TOHSATHUS: HAyuHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIMU3, CHHTE3,
KJaccuduKanus, NepuoAUYHOCTb, HAOIIOACHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUaIbl.

®duzuka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HU30TOMbI, PAaTUOAKTHUBHOCTS,
MOJIEKYJa, DIIEKTPUYECKH 3apsl, MPOBOJHUKH, TOIYIPOBOJHUKHU, ITUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJo, OOBEM, arperaTHoe COCTOSIHME BeIlecTBa, TIa3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAIITIMYECKass peméTKa, CIUIaBbl, (U3WYECKHE BEIWYHHBI, EIUHUIBI U3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJIHIIE.

buosnorus: ¢porocunTes, apixanue, 6uocdepa, sKocucTEMa, MUHEPAIbHBIE Y00pEHUs,, MUKPOIJIEMEHTHI,
MAaKpO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHepabl, TOPHbIE MOPOJIbI, MOJE3HbIE MCKOMAeMble, TOIUIMBO,
BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTAaThl OCBOCHHS MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa30BaHUs JOCTUTAIOTCS B X0/
oOy4eHHs XHMHHM B €IUHCTBE Y4YEOHOH M BOCIHUTATENBHON JEATETBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU  POCCUICKUMHU COLIMOKYJIbTYPHBIMH M  JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU,
MPUHATHIMU B OOIIECTBE NMPaBHJIAMH U HOPMaMU TIOBEJICHHS U CIIOCOOCTBYIOT MTPOLIECCaM CaMOIIO3HAHUS,
CaMOpA3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIM4HOCTHBIE pE3ybTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
[TO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACIIMPEHHUE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YJacTu:

1) mnaTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHMSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HacleJulo,
MMOHUMAaHMs 3HAYEHMs] XUMUYECKOM HAyKHW B YKU3HU COBPEMEHHOI'O OOIIECTBAa, CIHOCOOHOCTH BIAJIETh
JIOCTOBEpHON HH(pOpMAIME O TEPEeNIOBHIX ITOCTWIKEHUSX M OTKPBITUSAX MHPOBOW M OTEUYECTBEHHOU
XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MPEJICTAaBICHUS] O COLMAIbHBIX HOPMAax M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOILIEHHI B KOJIJIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOH, Yy4eOHO-HCCIeA0BaTeIbCKOM,
TBOPUYECKON U JAPYrMX BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHOM NESTENbHOCTH
IpU BBINIOJHEHUH Y4YEOHBIX, IMO3HABATEIbHBIX 3a]a4, BBIIOJHEHUHM XUMHUYECKHX SKCIEPUMEHTOB,
CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHUIO M B3aMMOIIOMOIIM B IpOLEcce 3TOH
yu4eOHON JAEATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M IOCTYNKH CBOUX TOBapHILEH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIECACTBAN TOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PDECHUYECKUE MPEACTABICHUS O BEHIECTBE M XUMHYECKOM peaklUuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIOIIME OCHOBY AJISI IOHMMAHHS CYHIHOCTH HAYYHOMU
KapTUHbl MHUpA, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUs INPHPOJIbI, B3aUMOCBA3SIX
4eJI0BEKA C IIPUPOJIHOU CPENlO, O POJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHBbI, HAIIPABJICHHBIC HA IOJYyYEHHUE HOBBIX 3HAHUHN IO XMMHHU, HEOOXOIAUMBIE JUIs
00BsICHEHUS HAOII0/JaeMbIX IIPOLIECCOB U SIBJICHUM, IO3HABATEIbHOM, HH(OPMALIMOHHON U YUTATEIbCKON
KyJIbTYpbl, B TOM YHCIJIE€ HaBBIKOB CaMOCTOSTENBHOH pabOThl € Y4€OHBIMH TEKCTaMHM, CIIPAaBOYHOMN
JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKUMHU CPeACTBaMU MH()OPMAILIMOHHBIX TEXHOJIOTHIA;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTH XU3HU, OTBETCTBEHHOI'0 OTHOILLIEHUS K CBOEMY 3710POBbIO, YCTAHOBKHU Ha 3J0POBBIN
o0pa3 *KM3HHM, OCO3HAHUE MOCJIEJICTBUI M HENpHITHE BPEAHBIX NPHUBBIYEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHKOB, KYpEHHs), HEOOXOJUMOCTH COOJIOAEHUS MpaBUI OE30MaCHOCTH MpHU OOpaIleHUuu C
XMMUYECKUMU BEIleCTBaMH B OBITY M peasIbHON KU3HU;

5) Tpya10BOr0 BOCIIMTAHHUSI:

UHTEpEeC K MPAKTUUECKOMY H3YUeHHIO Ipodeccuil M TpyJaa pa3iIM4yHOTO POJa, YBaKEHUE K TPYyIdy H
pe3ysapTaTaM TpPyIOBOM JEATEIBHOCTH, B TOM YMCJIE Ha OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUN IO
XMMUH, OCO3HaHHBIM BBIOOP WHAMBUIYAJILHOM TPAEKTOPUM MPOJOKEHUS OOpa3oBaHUS C Y4YETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XHMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEIHON MpodecCHOHATbHONW JIEATENIbBHOCTH W Pa3BUTHUS HEOOXOJAMMBIX YMEHHH, TOTOBHOCTb
aJlanTHpOBaThCs B MPo(ecCHOHANBHOI cpere;



6) 3K0JIOrnYecKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeJIECO00pa3HOE OTHONICHHWE K MPUPOJIE KaK HMCTOYHUKY KM3HU Ha 3emiie, OCHOBE ¢€
CYIIIECTBOBaHMS, TOHMMAaHUE I[EHHOCTH 3JI0POBOTO W 0e30macHOro 00pa3a >KW3HH, OTBETCTBEHHOE
OTHONIICHHE K COOCTBEHHOMY (PU3MYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH
coOnrofieHusT TpaBwJl 0€30MacHOTO TOBEIEHUs MPU paboTe ¢ BEIIeCTBAMHU, a TAKKE B CHTYAIHSX,
YIPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

METANPEAMETHBIE PE3YJIbTATDBI

B cocrase MCTAIPECAMCTHBIX PE3YJIbTATOB BLIACIAIOT 3HAUYUMBIC IJIA (1)OpMI/Ip0BaHI/I$I MHPOBO33PCHUA
oOlIeHayYHbIC TIOHITHS (3aKOH, TEOPHs, MIPUHIIUI, THITOTE3a, (aKT, CUCTEMa, MPOIECC, IKCICPUMEHT U
JPYroe.), KOTOPBbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX IPEIMETAaX U MO3BOJISIOT HA OCHOBE
3HaHUH W3 ATUX TPEeaMETOB (POPMUPOBATH MPEICTABICHHWE O IEJIOCTHOW HAayYHOW KapTHHE MUpA, U
yYHHUBEpCcaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATUBHbIE, PETYISITUBHbBIE), KOTOPHIE
obecrieunBaroT (HOPMHUPOBAHKNE TOTOBHOCTH K CaMOCTOSATEIHLHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO
y4eOHOM 1€ TEIbHOCTH.

IMo3naBaTebHbIE YHHBEpPCAJIbHbIE yUeOHbIE 1eiicTBUS

Ba3oBble jornueckue aecTBus:

YMCHUA HUCIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIIJICHUA TPH OCBOCHUU 3HAHWUU: PaCKpBIBATh CMBICII
XUMHUYCCKUX HOHHTPIfI, HUCIIOJIB30BAaTh IIOHATHUA IJIA 00BsICHEHUA OTOCIBHBIX (baKTOB u fIBJ'IGHI/If/i,
BBI6I/IpaTI) OCHOBAHUA U KPUTCPHUU IJIA KHaCCI/I(i)I/IKaHI/II/I XUMHUYECCKUX BCIICCTB U XUMHUUYCCKUX peaKum‘/'I,
YCTaHABJIIMBATb HNPHUYUHHO-CICACTBCHHBIC CBA3U MCKIY oOBeKTaMu HN3Y4YCHHs, CTPOUTH JIOTUYCCKUEC
pacCyKACHUA, ACIaTh BBIBOABI N 3aKIIFOYCHUS,

YMCEHHUEC NIPUMCHATH B IIPOLUECCEC NTO3HAHUA ITIOHATHA CUMBOJINYCCKUC (3HaKOBBIe) MOJECJIHU, UCII0JIb3YEMBIC
B XMMUH, IPe0Opa30BhIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE MPECTABICHUS — XUMUYECKUI
3HaK,XxuMudeckass ¢GopMyla W ypaBHEHHE XHMHUYECKONW peakluu — TMpuh peleHun ydeOHo-
MO3HABATENIbHBIX 3a7a4, C Y4ETOM OSTUX MOJIENbHBIX MPEICTABICHUN BBIABIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU HM3Yy4aeMbIX OOBEKTOB — XMMHYECKHMX BEIIECTB M XUMHUYECKHX peaKIluii,
BBISIBJISIT OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U IMPOTHUBOPEYUS B H3Y4aeMbIX
nporueccax u sSIBICHUSIX.

Ba3oBble ucciienoBarebcKHe N1eCTBUA

YMEHHE HCIOJIb30BaTh MIOCTABIIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B Ka4eCTBE
OCHOBBI /17151 GOPMHUPOBAHUS TUIIOTE3BI [0 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA;
MproOpeTeHne OMNbITa MO MJIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHUIO YICHHMUYECKUX SKCIIEPHUMEHTOB,
yMeHHe HaOJIoAaTh 3a XOJOM Ipollecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yibTart,
dbopmynupoBarh 0000IIEHUS W BBIBOJABI [0 pe3yabTaTaM MPOBEAEHHOTO OIbITA, MCCIEI0BaHUS,
COCTaBIISATh OTYET O MpOAeTaHHOU padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AHATU3UPOBATh M WHTEPIPETHPOBATH HMHOOPMALMIO DPA3IUYHBIX BUIOB U (HopM
MIPEJICTaBJICHUSI, TIONYYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJSpHAS JUTepaTypa XUMHYECKOTO
CoJIep’KaHusl, CIIpaBOYHbIE OCcOOUs, pecypchl MHTepHEeTa), KPUTHUECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPUMEHATh pa3lUYHble METOAbl M 3alpoChl TpPU TMOUCKE U O0TOOpe uHPOpMaluu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMWMBIX JJsi BBIOJHEHUS Y4YeOHBIX M TO3HABATENBHBIX 3aja4
OIIPEAENEHHOTO THIIA.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHHSI 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMoil TeMbl, (OPMYTUPOBATh CBOU MPEIIOKECHUS
OTHOCHUTEIILHO BBITIOJHEHUS MPEJIOKEHHOH 3aa4u;



YMEHUS MPEICTABIATH IIOJYYEHHBIE PE3YJIbTAThl II03HABATEIBHOM JEATEIIBHOCTH B YCTHBIX U
IIACbMEHHBIX TEKCTaX; J€JIaTh IPE3CHTALUIO PE3YJIbTATOB BBIIIOIHEHUS XMMUYECKOTO SKCIIEPUMEHTA;
YMEHHUS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATENbHOW U
HCCIIEIOBATENILCKOM JESITEIbHOCTH MPHU PEUICHUM BO3HHMKAIOIIMX MpPoOJeM Ha OCHOBE y4éra oOmmx
HMHTEPECOB U COIJIaCOBaHUs

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS:

YMEHUE  CAMOCTOATENIBHO  ONpEeAeNATh  LEeIM  JCATENbHOCTH, IUIAHMPOBATh,  OCYIIECTBJITH,
KOHTPOJMPOBaTh M NpPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO JESTENBHOCTb, BbIOMpaTh Hauboiee
3 PeKTHBHBIE CIIOCOOBI pelIeHHs yIeOHBIX U TO3HABATEIBHBIX 33[a4, CAMOCTOSITEIbHO COCTABIIATh MU
KOPPEKTUPOBATh INPEUIOKEHHBIM AJITOPUTM JIEUCTBUHM IIPU BBIIOJHEHUH 330aHUN C y4ETOM IOIY4ECHUS
HOBBIX 3HaHMH 00 wH3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUMSIX, OLIEHWBAaTh COOTBETCTBUE
MIOJIYYEHHOTO pe3yJIbTaTa 3asBICHHOM LEIM, YMEHHME HCIIOJb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
MIpeAJIaraéMble B yCIOBUH 3a/1aHUM.

MHNPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe mpeaMeTHBIX pPe3yabTAaTOB IO OCBOEHHUIO 00S3aTENBHOTO COAEpKaHHS, YCTaHOBJIEHHOIO
JTaHHOM (eneparbHON pabouel MPOrpaMMO, BEIACIAIOT: OCBOCHHBIE O0YUAIOIIMMUCS HAyYHbIC 3HAHUS,
YMEHHMS U cTIocoObl IeHCTBU, crienuduyeckre 11 MpeIMeTHON 006acTi « XUMUs», BUJIbI 1€ATEIbHOCTH
[0 TIOJYYEHHUIO HOBOTO 3HAHHUSA, €r0 MHTEepIpeTaluu, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydyenuss B 8 kJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHITHI: aTOM, MOJIEKYJA, XUMHUYECKUN DIIEMEHT,
MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs AaTOMHAsi M MOJIEKYJSIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi JI0JIsI XUMHYECKOTO 3JIEMEHTa B CO€AMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIOTa, OCHOBAHUE,
COJIb, AEKTPOOTPHUIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi PeaKius, KIacCU(pUKAIUs peaKuid:
peaKiuu COEIUHEHHS, pEeaKUuu pPa3JI0oKEeHUs, pPEaKIUH 3aMEIIeHMs, peakluu oOMeHa, 7K30- U
SHJOTEPMHUUYCCKHE PEAKIMU, TEIJIOBOM 3(PQEeKT peakiuu, sapo aroMa, SJICKTPOHHBIA CJIOW aroMma,
aTOMHas opOuTanb, paAuyC aToMa, XUMHUYECKas CBs3b, MOJSPHAs U HEMOJSIpHAS KOBAJICHTHAs CBS3b,
MOHHAsl CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0Jis BeulecTBa (IIPOLEHTHAS KOHIIEHTpAIMs) B
pacTtBope;

. WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHATUN M MPUMEHATH 3TH MOHATUSA IPHU
ONMCAaHUU BELIECTB U UX MPEBPALCHUN;

. UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBleHUS (OpMyNl BEIIeCTB M ypaBHEHUU
XUMUYECKUX PEAKIUN;

. OTIPEIeNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, CTENEHb OKHUCICHHS
JJIEMEHTOB B OHHApHBIX COCIWHEHUSX, TPUHAMJICIKHOCTh BEIIECTB K ONpeAeNéHHOMY KIaccy
coenuHeHUN Mo dopmyaaMm, BUA XUMHUYECKOW CBS3U (KOBAJICHTHAs M MOHHAS) B HEOPraHUYECKUX
COC/IMHEHUSIX;

o packpsiBath cMmblca [lepuonnyeckoro 3akona JI. 1. MenzaeneeBa: 1eMOHCTpUpPOBAaTh OHMMAHUE
NIEPUOJINYECKON 3aBUCHUMOCTH CBOWCTB XMMHMUYECKUX 3JIEMEHTOB OT MX NoOJIokeHus B Ileproauueckoit
CUCTEME, 3aKOHOB COXPAHEHUS MACCHI BELIECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJIIPHOTO YYEHU,
3aK0Ha ABOTazpo;

o ONMCBHIBATh M XapakTepu3oBaTh TabauuHyo (opmy Ileproauueckoil cuUCTEMBl XHMHUYECKHUX
SJIEMEHTOB: pa3inyaTh MOHATHUA «TJaBHas mnoarpymnma (A-rpynna)» u «mobounas mnoxarpymmna (b-
rpymnmna)», Majble U OOJIbIIME MEepUOJbl, COOTHOCUTh 0003HAUEHUS, KOTOpble HMEIOTCS B TaliuIe



«Ilepuognueckass cucrema xumuudeckux oanemeHroB JI. WM. MeHngeneeBay € YHMCIOBBIMHU
XapaKTePUCTHUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij siapa, oOImee 4Yucio
AJIEKTPOHOB U paclpeAeNICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

o KIIACCU(UITMPOBATH XUMHUYECKHE AIEMEHThI, HECOPraHUYECKHE BEIIECTBA, XUMHUECKUE PEaKIuu (110
YHCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIIOBOMY 3D (DEKTY);

o XapaKTepH30BaTh (OMHUCHIBATH) OONIME XMUMHUYECKHE CBOWCTBA BEMISCTB Pa3IHMYHBIX KJIAcCOB,
MOATBEePK/Ias ONKMCAHWE NPUMEpPaMH MOJCKYISPHBIX YPaBHEHUH COOTBETCTBYIONIUX XHUMHYECKHX
peaKuuii;

o MIPOTHO3UPOBATH CBOMCTBA BEUISCTB B 3aBUCUMOCTH OT UX KaUYECTBEHHOTO COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMIHBIX YCIIOBHUSX;

o BBIYHCIISITh OTHOCUTEILHYIO MOJICKYJIIPHYFO M MOJISIPHYIO MAacCChl BEIIECTB, MAacCCOBYIO JOJIO
XHUMHYECKOTO 3JIEMEHTa 0 (OpMyJie COCTUHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOIUTH
pacUéThI 10 YpaBHEHUIO XUMUYECKOU peaKIlnu;

o MPUMEHSTh OCHOBHBIC OIEpAIlUM MBICITHTEIHLHONW JESITSILHOCTH — aHAIW3 M CHHTE3, CpaBHEHUE,
0000111eHIe, CUCTEeMAaTH3alluI0, KIaCCU(UKAIINIO, BBISIBJICHHE MPUUYUHHO--CJICICTBEHHBIX CBS3EH — A
W3YYCHHST CBOWCTB BEMISCTB M XUMHUYECKHX PEAKIUi, €CTeCTBEHHO-HAYYHBIE METOJbI IMO3HAHUSI —
HaOITI0/ICHUE, H3MEPEHNE, MOJICIIMPOBAHNE, YIKCIICPUMEHT (peaTbHBIA U MBICIICHHBIH);

o CJIeJIOBaTh TPABWJIAM II0JIH30BAHUS XHMMHUYECKOW IMOCYAIOW M J1ab0paTopHBIM 00OpyIOBaHUEM, a
TaK)Ke TMpaBUIaM OOpaIIeHUs C BENIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMH IO BBITOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHUIO U COOMpaHHIO ra3000pa3HbIX BEHIECTB (BOJOpOA U
KHCJIOPO/1a), IPUTOTOBIICHUIO PACTBOPOB C OMpPEACICHHOW MAacCOBOM JIOJIeH pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh M TIPOBOJUTH XMMHUYCECKHE SKCIIEPHUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MICIIOYCH H
KHCJIOT C TIOMOIIBIO HHAUKATOPOB (JTakmMyc, peHodraaenH, METUIOpaHXK U APyrue).

K xoniy oOydenus B 9 kJiacce mpeIMETHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE IOJDKHBI OTpaXKaThb
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

J PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI1 3JIEMEHT, aTOM, MOJIEKYJla, UOH,
KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIJIO)KHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENIeHb OKHUCIICHUS, XMMUYECKas peaklus, XUMHUYecKas CBs3b, TEIJIOBOM 3(ddekT peaxiuu, MoJb,
MOJISIPHBIN 00BbEM, pacTBOP, IEKTPOJIUTHI, HEITEKTPOIUTHI, AIEKTPOJIUTHUECKAS AUCCOIUAIINS, PEAKIINH
MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEaKIH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE U
BOCCTaHOBJICHHE, AUIOTPONHUs, aM(POTEPHOCTb, XHUMHYECKass CBS3b  (KOBaJIGHTHAs, HWOHHAf,
MeTaJin4yeckasi), KpucTauinyeckass pemérka, KOppO3Hs METaJIOB, CIJIaBbl, CKOPOCTh XHMHYECKOM
peakiuu, npeaensHo nonyctumas konnentpanus [1JIK Bemectsa;

. WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHITHH M MPUMEHSTHh 3TU TMOHATUS MPU
OTIMCAHWU BEUIECTB U UX MPEBPAILlCHUI;

. UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIeHHUS (GOpPMYIT BEUIECTB U YpaBHEHUU
XUMHYECKUX PEaKILIU;

o OTIpEIeNIATh BAaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX OJEMEHTOB B COEAMHEHHUAX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONMPEACIEHHOMY KIIACCy COSAMHEHMI Mo (GopMmysam,
BUJI XUMHUYECKOH CBSA3M (KOBaJIEHTHAs, HOHHAS, METAIJINYECKAsi) B HEOPraHUYECKUX COSAMHEHUSX, 3apsi
HMOHAa MO0 XUMHYECKOH (popmyre, XapakTep cpeibl B BOJHBIX PacTBOpaX HEOPTaHUYECKUX COCTUHEHH,
THUI KPUCTAIIMYECKON PerI€TKH KOHKPETHOTO BEIIECTBA;

o packpbiBath cMbicn [lepuogmueckoro 3akona JI. M. MengeneeBa W JI€MOHCTPUPOBATH €ro
MMOHMMAaHKE: OMHUCHIBATh U XapaKTepU30BaTh TaOMuuHyto dopMy [leproaudeckoii CHCTEMbI XUMUYECKIX
JJIEMEHTOB: pa3NiNyaTh TMOHATUS «TJaBHas moarpynmna (A-rpymma)» u «mobounas moarpymma (b-



rpyImmna)», Majible ¥ OOJIbIINE MEPHOAbI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE UMEIOTCS B IIEPHOANYECKON
TaGJII/II_[e, C YMCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHUSA ATOMOB XMMHYCCKUX 3JICMCHTOB (COCTaB " 3apan
aqapa, oOlee YHciIo SJIEKTPOHOB M PACHpeleNieHHe MX IO 3JEKTPOHHBIM CIIOSIM), OOBSACHATH OO0IIue
3aKOHOMCPHOCTHU B U3MCHCHUU CBOIICTB DJIEMEHTOB U HX COGI[I/IHGHI/Iﬁ B IIpcaciiax MaJibIX ICPUOJOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHMS UX aTOMOB;

° KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKHUE 3JICMCHTBI, HCOPraHM4Y€CKUEC BCUICCTBA, XUMUUCCKUC PCAKIITNU (HO
YHCIly U COCTaBY YYaCTBYIOLIUX B PEAKIMU BEILIECTB, [0 TEIIOBOMY 3P (DEKTy, 10 U3MEHEHHUIO CTEIICHEH
OKHCJICHUSA XUMHNYCCKUX E)JIGMGHTOB);

° XapaKTepu30BaTh (OMUCHIBaTh) OOIMHME M CHENU(UICCKHE XUMHUYECKHE CBOWCTBA MPOCTBIX U
CJIOXHBIX BCHICCTB, IMOATBECpPKAAd OIIHMCAHHUC MNPpUMCPaMH MOJICKYJIIPHBIX W HOHHBIX ypaBHeHI/If/'I
COOTBCTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ;

J COCTaBJIATH YPaBHEHHS DIIEKTPOJIUTHYCCKOW JUCCONMAIMH KUCIOT, MIEJ0OYed M COJel, MOJHBIE U
COKpAalllEHHbIE ypaBHEHHUS pEaKUMi HOHHOrO OOMEHa, YpaBHEHMsI peakUuid, MOATBEPKIAOIINX
CYII€CTBOBAaHHEC TE€HETHYECKOM CBS3H MCKY BEIICCTBAMU PA3JIMYHBIX KJIACCOB;

° PaCKpBIBATh CYIIHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKuMﬁ MOoCpEACTBOM COCTABJICHHUA
AIIEKTPOHHOTO OajaHca dTUX PEaKINi;

° IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BO3ZMOXKHOCTU IMPOTCKAHUA
XUMHUYECKUX IPEBPAILECHHN B PAa3JIMYHBIX YCIOBHSIX;

o BBIUMCIIATH OTHOCHUTEIFHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJTO
XAMHYECKOTO dJIeMEHTa 10 (hopMyiie COeAMHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PAacCTBOPE, MPOBOIUTH
pacy€ThI IO YPAaBHEHUIO XUMUYECKON PEaKInu;

J coOiroAaTh MpaBWiia MOJIb30BAHUS XMMHMUYECKOM MOCyaoi M j1ab0opaTopHBIM 00OpYyIOBaHHEM, a
TaKKe TMpaBWiia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH I10 BBITIOJHEHUIO
Ja00PaTOPHBIX XUMHUUYECKHUX OTBITOB TIO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U
YTJIEKHCIIOTO Ta3a);

o MPOBOJUTH  PEAaKIUH, TOATBEPKIAIOIMINE KAYECTBEHHBIM COCTaB  pPas3iMYHBIX  BEIIECTB:
pacro3HaBaTh OINBITHBIM MyTEM XJIOPUI-, OpOMHI-, HOAUA-, KapOoHaT-, ¢ocdaT-, CUIUKAT-, CyIb(ar-,
THJIPOKCU-UOHBI, KaTHOHbl aMMOHHMS M WOHBI HM3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHWYCCKUX BEIIECTB;

o MPUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIILHON AEATEIBHOCTH — aHalIW3 M CHUHTE3, CPaBHEHUE,
00001IeHNEe, CUCTEMATH3AIINIO, BBISBICHUE NMPHUYMHHO-CIICACTBEHHBIX CBS3CU — JUIS U3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUECKUX PEAKIIMA, €CTECTBEHHO-HAYYHbIC METO/IbI TIO3HAHUSI — HAOJIOICHUE, H3MEPCHHE,
MOJICITMPOBAHUE, IKCTIEPUMEHT (peallbHbI 1 MBICIICHHBIH ).

CIIOCOBbI OHEHKH JOCTU/KEHUA YYAIIUMUCH IIJNTAHUPYEMbIX
PE3YJIbTATOB.
OrMmerka "5" craBuTcs B ciyyae:
1. 3HaHus, MOHUMaHUSL, TNTyOMHBI YCBOCHHUS 00Y4arOIUMCs BCEro 00beMa MPOrpaMMHOTO MaTepHuaa.
2. YMeHus BBIJICNATH TJIaBHBIE [TOJIOKEHHS B U3yYE€HHOM MaTepuase, Ha OCHOBaHUM (pakTOB M MPHUMEPOB
0000111aTh, J1eN1aTh BHIBO/IbI, YCTAHABIMBATb MEKIIPEMETHBIE U BHYTPUIIPEAMETHBIE CBS3U, TBOPUYECKH
IIPUMEHSIET MOJIydEHHbIE 3HaHWS B HE3HAKOMOM CUTYallUH.
3. OTcyrcTBUE OMIMOOK U HEIOUCTOB IIPU BOCIIPOM3BEICHUN U3YYEHHOTO MaTepuaa, pu YCTHBIX
OTBETAX YCTPAHEHUE OTIEJbHBIX HETOUHOCTEN € IIOMOIIBIO JOTIOJIHUTEIBHBIX BOIIPOCOB YUHUTEI,



COOIIIOICHNE KYIbTYPhl HUCBMEHHON M YCTHOM peuH, mpaBuil 0(hOpMIICHHUS MIMCbMEHHBIX padoT.
OrMmerka "4":

1. 3HaHue BCero M3y4eHHOI0 MPOTPAMMHOTO MaTepHaa.

2. YMeHHH BBIACIATH IJIaBHBIC MOJIOKEHHS B N3Yy4EHHOM MaTepHase, Ha OCHOBaHHH (DaKTOB U IPUMEPOB
0000111aTh, /1eN1aTh BHIBO/IBI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3H, IPUMEHSTH MOJTyYeHHBIC 3HAHUS
Ha IPAKTHKE.

3. He3nauuTtenbHble (Herpyobie) OMMOKY U HEJOUETHI ITPU BOCIIPOM3BEICHUU U3yUYEHHOTO MaTepuara,
COOIIO/ICHHE OCHOBHBIX MTPABUI KYJIBTYPBI

MUCHbMEHHOW U YCTHOM pedu, mpaBml 0(hpopMIICHHS TUCBMEHHBIX padoT.

OtMmertka "3" (ypoBeHb IPEICTABICHNUN, COYETAIOIIUXCS C 3JIEMEHTAMU HAayYHbIX MOHATUH):

1. 3HaHMe U ycBOEHUE MaTepuaia Ha ypOBHE MUHUMAJIbHBIX TPeOOBaHUI IPOrpaMMBbl, 3aTPyIHEHUE TIPU
CaMOCTOSITEIBHOM BOCIIPOU3BEACHNUN, HEOOXOIMMOCTh HE3HAUNTEIBHOM MOMOIIY MTPENoaaBaTess.

2. YMeHue paboTath Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPyIHEHUS IPU OTBETaX Ha BUJOM3MEHCHHBIE
BOIIPOCHI.

3. Hanuuwe rpy06oii ommOKy, HECKOJIBKMX HETPYOBIX MPU BOCIPOU3BEICHUHN U3YYEHHOTO MaTepHaia,
HE3HAYUTENIbHOE HECOOII0IEHIE OCHOBHBIX MPaBWJI KYJIbTYpPbl MUCbMEHHON M YCTHOW peuu, MpaBUil
ohopMIIeHHs MTUCHbMEHHBIX PabOT.

Ormerka "2":

1. 3HaHMe U yCBOEHUE MaTepuala Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN TPOTPaMMBI, OT/IEIbHbIE
Mpe/icTaBIeHHs 00 U3ydYeHHOM MaTepHare.

2. OtcyrcTBHE YMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEIECHUS, 3aTPYAHEHUS [IPH OTBETaX Ha
CTaHJAPTHBIE BOIIPOCHIL.

3. Hanmnume HECKOIBKHUX TPYObIX OMHUO0K, O0JBIIOT0 Yncia HETPYObIX MTPU BOCITPOU3BEICHUN
M3Yy4EHHOI'0 MaTepHala, 3HaYMTEIbHOE HECOOII0JIEHNE OCHOBHBIX MPaBUII KyJIbTYPbl MUCbMEHHOMU U
YCTHOM peuu, mpaBuiI 0(hOPMIICHHS TUCBMEHHBIX paboT

Kpumepuu oyenusanusa ycmnozo omeema.

Otrmerka "'5" craBuTCA, €CIIU YUYCHUK:

1) IToka3biBaeT riy0OKOE U MOJIHOE 3HaHUE U IOHUMAaHKE BCEro 00beMa IporpaMMHOTO MaTepuana;
[I0JIHO€ IOHUMAaHKE CYIIIHOCTH PAcCMaTPUBAEMBbIX MOHATHH, SIBJICHUI U 3aKOHOMEPHOCTEH, TEOPHiA,
B3aHMOCBSI3€;

2) YMeeT cOCTaBUTh MOJHBIN U IPAaBUJIbHBIM OTBET HA OCHOBE U3YYEHHOTO MaTepHuasa; BbIICIATh
IJIaBHBIE TIOJI0KEHUS1, CAMOCTOSITEIbHO MOATBEPXKIATh OTBET KOHKPETHBIMH ITPUMEPAMH, (paKTaMu;
CaMOCTOSTEJIBHO U apIyMEHTUPOBAHO J€1aTh aHall3, 00001EeHNs], BBIBO/IbI. Y CTAHABIMBATh
MEXIIpeIMETHbIE

(Ha ocHOBe paHee NPUOOPETEHHbBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPYECKH ITPUMEHSATh
MI0JTy4eHHBIEC 3HaHUS B HE3HAKOMOM CUTYaIUH.

[TocnenoBarenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3J1arath y4eOHbIN MaTepua; JaBaThb
OTBET B JIOTUYECKON NOCIIEA0BATENBHOCTH C UCIIOJIB30BAaHUEM IIPUHATON TEPMUHOJIOTUY; 1E€1aTh
COOCTBEHHBIE BBIBOIbI; (JOPMYIUPOBATH TOUHOE ONPENIEIEHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSITHH,
3aKOHOB, TEOPUIA; IPU OTBETE HE OBTOPSATH JOCIOBHO TEKCT YUeOHUKA; N3JaraTh Marepual
JIUTEPaTyPHBIM S3bIKOM; IPABUIBHO M OOCTOATENBHO OTBEUATh HA JIOTIOJIHUTENbHBIE BOIIPOCH! YUUTEIS.
CamocTosTENbHO U PALIMOHATIBHO MCIIOJIB30BaTh HArJIsIHbIe TOCOOUS, CIIPABOYHbBIE MaTepHAaIbI,
y4eOHUK, TOTIOHUTENBHYIO JINTEPATYPY, HEPBOMCTOUHUKH; IPUMEHSTh CUCTEMY YCIOBHBIX
0003HaueHM IPU BEJACHUU 3aMKCel, COMPOBOXKIAIOIINX OTBET; UCIIOIb30BaHUE Ul JOKA3aTEIbCTBA



BBIBOJIOB U3 HAOJIIOJICHUI U OIBITOB;

3) CamocToATeNbHO, YBEPEHHO M 0€301IMO0YHO MPUMEHSET MOJyYeHHbIC 3HAaHUS B PEIICHUH TPoOIeM Ha
TBOPUYECKOM YPOBHE; JOIYCKAeT HE 00Jiee OJJTHOTO HEA0UYETA, KOTOPBIN JIETKO UCIPABIISAET 110
TpeOOBAHUIO YUHUTEIIST; UMEET HE0OX0AMMbIE HAaBBIKU PA0OTHI ¢ MPUOOPAMH, YEPTEIKAMHU, CXEMaMH H
rpaduKaMu, COMYTCTBYIOIIMMHU OTBETY; 3aIIUCH, COTIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
OtMmerka "'4" craBuTCS, €CIIN YUYCHUK:

1) [loka3bIBaeT 3HaHUS BCET0 U3yYEHHOTO IMPOrpaMMHOI0 MaTepuaia. JlaeT MoJHbIN U IPaBUIIbHBIN
OTBET Ha OCHOBE U3yYEHHBIX TEOPHIl; HE3HAUNTENIbHbIE OLIMOKHU U HEAOUYETHI IIPU BOCIIPOU3BEICHUU
W3Y4YEHHOI'0 MaTepuaia, OnpeesieHusl HOHATUH Jjajl HENOJIHbIe, HEOOIbIINE HETOYHOCTH TIPU
HCI0JIb30BAHNU HAYUYHBIX TEPMUHOB WIH B BBIBOJIAX U 0000IIEHUAX U3 HAOIIOIEHUH U OIBITOB;
MaTepuaj U3jaraeT B ONPEIEICHHOM JIOTHYECKOM MTOCIeI0BaTEIbHOCTH, IPU 3TOM JOIYCKAET OJHY
HerpyOyto olnOKy Win He 0oJiee IBYX HEJOUYETOB U MOXKET UX MCIIPAaBUTh CAMOCTOSITEIBHO MIPU
TpeOOBaHMHU WM NTPU HEOOJIBIION MOMOIIM IIPET01aBaTeNsl; B OCHOBHOM YCBOMJI Y4eOHBIN MaTepuar;
MOATBEPK/IaET OTBET KOHKPETHBIMU IIPUMEpPaMHU; IPaBUIILHO OTBEUYAET Ha JOMOJHUTEIbHBIE BOTIPOCHI
YUUTES.

2) YMeeT caMOCTOSITENIbHO BBIACIATH TJIaBHBIE MOJI0KEHHS B U3yYEeHHOM MaTepuasie; Ha OCHOBAHUU
(akToB U MpUMepoB 0000111aTh, 1e7aTh BHIBO/IbI, yCTaHABIUBATh BHYTPUIIPEAMETHbIE CBS3U. [IprMeHsaTh
MOJIy4YE€HHBIEC 3HAHMSI Ha IPAKTHKE B BUAOM3ZMEHEHHOM CUTYyallld, COOII0IaTh OCHOBHBIE MTpaBuia
KYJIBTYpPbI YCTHOM pedH U COMPOBOKIAIOIIEH MMCbMEHHON, CTIOIB30BaTh HAyUYHbIE TEPMUHBL,

3) He o0OnamaeT 1ocTaTOYHBIM HAaBBIKOM PaOOTHI CO CIPABOYHOMN JIUTEPATYPOd, YUEOHUKOM,
nepBoucTOYHUKaMH . JlomyckaeT HerpyOble HapyleHus mpaBuil 0hopMIIeHUS MUCbMEHHBIX paloT.
Otmerka "3" craBuTCA, €CJIM YYCHUK:

1. ycBOWIJI OCHOBHOE COJIep)KaHME Y4eOHOT0 MaTepraia, IMEeT MpoOeIibl B yCBOCHUH MaTepuala, He
IPENATCTBYIOIINE JabHEUIIIEMY YCBOSHHUIO IIPOTPaAMMHOTIO MaTepHuaa;

2. MaTepuall U3j1araeT HECUCTEMATU3UPOBAHHO, (PparMEHTapHO, HE BCErla MOCIIEA0BATENbHO;

3. IOKa3bIBACT HEJOCTATOUHYIO C(OOPMUPOBAHHOCTD OT/IEJIbHBIX 3HAHUN M YMEHU; BBIBOJBI U
00001IeHNS apTyMEHTHPYET CJ1a00, AOMYCKAET B HUX OIITHOKHU.

4. nomycTUI OIUMOKHU U HETOUYHOCTH B UCHOJIb30BAHUU HAYYHONW TEPMUHOJIOTUH, OIIPEIEICHHS HOHATH
J1a]l HEJOCTaTOYHO YETKUE;

5. He UCroIb30BaJ B KAUECTBE JJ0KA3aTENbCTBA BBIBOABI U 0000IIEHNS U3 HAOMIOACHUH, (DAaKTOB, OIIBITOB
WIH JOITYCTHUJI OLUMOKU IPU UX U3JI0KEHUY;

6. UCTIBITHIBAET 3aTPYAHEHMsI B IPUMEHEHUH 3HaHUM, HEOOXOIUMBIX [UI PELICHUS 3a]ay pa3IMuHbIX
TUIOB, IPU 00bSICHEHUH KOHKPETHBIX SBJICHUIA HA OCHOBE TEOPUil U 3aKOHOB, HJIU B ITOATBEPKICHUI
KOHKPETHBIX PUMEPOB MIPAKTUYECKOTO IIPUMEHEHUS TEOPUH;

7. OTBEYAET HETIOJIHO Ha BOIIPOCH! yuuTes (YInycKas U OCHOBHOE), WJIM BOCIIPOM3BOIUT CO/IEpKaHUE
TEKCTa yueOHMKA, HO HEJI0CTaTOYHO OHUMAET OTAEIbHbIE MOJIOKEHUS, UMEIOIME Ba)KHOE 3HAYCHHE B
3TOM TEKCTE;

8) oOHapyXMBaeT HeIOCTATOYHOE MMOHUMAaHHUE OT/IENbHBIX MOJI0KEHUH MPH BOCIPOU3BEIEHUH TEKCTa
yueOHUKa (3amnucei, IepBONCTOYHUKOB) UM OTBEYAET HETIOJIHO Ha BOIIPOCHI YUUTENs, JOMyCKask OJIHY-
JIBE€ TpyOBIE OIMIHUOKH.

Otmerka "2" craBuUTCS, €CIIN YYECHHUK:

1. He ycBOMII M HE PACKPBLT OCHOBHOE COJIEp)KaHUE MaTepuana;

2. He JleNaeT BBIBOJIOB U 0000IIEHU.

3. He 3HAET U He MOHMMAET 3HAYUTEIbHYIO HJIM OCHOBHYIO YacTh POrPaMMHOT0 MaTepuaia B mpeaenax



MTOCTABJICHHBIX BOTIPOCOB;

4. nnu umeert ciabo chopMHUPOBAHHBIC M HEMOJHbIE 3HAHUS 1 HE YMEET MPUMEHATh HX K PEIICHUI0
KOHKPETHBIX BOIPOCOB U 3334 10 00pa3sity;

5) unu npu oTBETE (Ha OJIMH BOIIPOC) AOIMyCKaeT 0oJiee ABYX IPYOBIX OIMIUOOK, KOTOPBIC HE MOXKET
UCIIPABUTH JIAXKE MMPU TIOMOIIU YIUTEIIS.

Kpurtepnu oneHuBaHus NUCbMEHHBIX PadoT (npakmuuecKkue u 1adopamopHsie paoomout)

1. Ouyenka 3xkcnepumenmanbHvIX yMeHUIl

OreHka CTaBUTCS HA OCHOBAHUW HAOIOCHMS 32 YIAIIUMUCS U IMICBMEHHOTO OTYeTa 32 paboTy.
Ormerka «5»:

* paboTa BBIMIOJTHEHA TIOJHOCTHIO U MTPABWIIBHO, CIICNIAHBI PABUIIHHBIC HAOTIOACHUS U BHIBOJIBI;

* SKCIIEPUMEHT OCYIISCTBJICH 10 IUIAHYy C Y4ETOM TEXHUKH 0€30TIaCHOCTH U MPABUI paOOTHI C
BEII[ECTBAMU B 000PY/I0BAHUEM;

* MPOSIBJICHBI OPTaHNU3aIMOHHO-TPYIOBBIE YMEHHUS (TIOICP)KUBAOTCS YUCTOTA pabodero MecTa u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCITOJIb3YIOTCS PEAKTHBEI).

OT1meTrka «4»:

* paboTa BBITIOJTHEHA TIPABMIILHO, CJICJIAHBI MPABUJIbHBIC HAOTIOICHHSI M BBIBOJIBI, HO TIPH 3TOM
9KCIIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO WIIH JOIYIICHBI HeCYIECTBEHHBIC OITMOKH B paboTe ¢
BEI[ECTBAMU B 000PY/I0BaHUEM

Ormerka «3»:

* paboTa BBIITOJTHEHA TPABIIILHO HE MEHEEe YeM HAIOJIOBHHY HIIH JOIyIIeHa CYIIeCTBEeHHAS OIMNOKa B
XO0J1€ PKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIIEHUN pabOThI, B COOJIFOICHUH TPABIIT TEXHUKU
0€301acHOCTH MPH padOTe ¢ BEIIECTBAMH U 000PYI0BAHHEM, KOTOPAsk HCIIPABJISETCS TI0 TPEOOBAHUIO
YUUTEIS.

OT1meTka «2»:

* TOTyIIEHHI ABe (M 00JIee) CyIEeCTBEHHBIC OITMOKH B X0J1€ SKCTIEPUMEHTA, B O0BSICHEHUH, B
odopmIiIeHnH paboThI, B COOITIOACHUH TTPABUJI TEXHUKH O€301TaCHOCTH IIPH padOTEe C BEIIECTBAMH H
00opynoBaHNEM, KOTOPbIE YUALIUHCS HE MOXKET UCIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.
Ouyenka ymenuii peuiams IKCREPUMEHMATIbHBLE 3A0aYU

OT1merka «5»:

* [IJIaH PEUICHHs COCTABJICH PAaBUIILHO;

* IPaBUJIHLHO OCYILECTBJICH MOJ00P XMMHUECKUX PEaKTUBOB U 000OPYI0BaHUS;

* JaHO TOJIHOE OOBSICHEHUE U ClIeTaHbl BBIBO/IBI.

OT1meTka «4»:

* [IJIaH PEICHHsI COCTABJICH PABUIILHO;

* IPaBUJIHLHO OCYILECTBJICH MOJ00P XMMHUUYECKUX PEaKTUBOM U 000pYyIOBaHUs, TIPU ITOM JOMYIIEHO HE
0oJiee IByX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUH U BBIBOJIAX.

Ot1meTka «3»:

* [IJIaH PEIICHHsI COCTABIICH PABUIILHO;

*[IPaBUJILHO OCYIIECTBIIEH MOA00P XUMUYECKHX PEAKTUBOB M 000PYAOBAaHHUS, HO OMYIIIEHA
CylIeCTBeHHasl OIIMOKa B OOBbSICHEHUU U BBIBOJIAX.

OT1meTka «2»:

* TOTYILEHHI 1Be (K 60Jjiee) OMMOKH B MJIaHE PEUICHHS, B TOA00pe XUMUYECKUX PEAKTUBOB U
o0opynoBaHus, B O0BSICHEHUH U BBIBOJIAX.

Ouenka ymenuii peuiams pacuemuole 3a0a4u



OTMeTKa «5»:

* B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OIMMOOK, 3a7aua perieHa paluoHaIbLHBIM CIIOCOO0M.
OTMmeTKa «4»:

*B JIOTHYECKOM PACCYKJICHUH U PELICHUU HET CYIIECTBEHHBIX OLIMOOK, HO 3a/aua pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M HITH JIOMYIIEHO HE 00Jiee JBYX HECYIIECTBEHHBIX OIIHOOK.

OTMmeTKa «3»:

*B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBCHHBIX OIUOOK, HO JIOMYIICHA CYIICCTBCHHAS ONTMOKA B
MaTeMaTHYEeCKUX pacyeTax.

OTMeTKa «2»:

*HMEIOTCS CYIIECTBEHHBIE OIMOKH B JIOTHUECKOM PACCYX/IEHUU U B PEIICHUU.

OuyeHnka nucbMeHHbIX KOHMPOTbHBIX PAdOm

Konmponsusie pabomot uz nocoous oyeHuBarOMca co2aAcHoO NPedioHCeHHON A6MopoOM WKATIbl
OUECHKU Ul

OTMeTKa «5»:

*OTBET MOJHBIN U MPABUIIBLHBIN, BO3MOHA HECYIIIECTBEHHASI OITNOKA.

OTMmeTKa «4»:

*OTBET HETOJHBIN WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIITHOOK.

OTMeTKa «3»:

*paboTa BBITIOJHEHA HE MEHEe YeM HAToJOBUHY, OMYIIEHA O/JHA CYIIECTBEHHAs OIIMOKA U MIPU STOM
JIBE-TPH HECYITIECTBEHHBIE.

OTMeTKa «2»:

*paboTa BBITIOJHEHA MEHBIIIE YeM HATOJOBUHY WIIH COJICPKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.
OtmeTKka «1»:

*paboTa HE BBIIOJHEHA.

[Ipu orieHKE BBITIOJTHEHHS TMCHbMEHHON KOHTPOJIBHOM paboThl HEOOXOMMO YUHUTHIBATH TPEOOBAHUS
earuHoTo opdorpaguueckoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIIECTBYIONINE MTPU BHICTABICHUHT
OTMETKH 32 YETBEPTh, MOJIYTOUE, TO/I.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeraoBeKa
BemiecTBa 1 XuMu4deckue bu6moreka [IOK
12 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Boaopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYECKUX 3ieMeHToB Jl. U. 7 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b. Bu6 110K
HOINOTEKA
.2 -
3 OKHeHTenbHO 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIILHBIC peaKHI/II/I
bu6moreka [IOK
" 1
TOTo Mo pasaeity > https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL 2-CP https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
UX COCTMHEHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u https://m.edsoo.ru/7f41a636
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KPEMHUN U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuorexa [JOK
1 4
3 Obmue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
2 B 1
3 aKHEHUITHE MeTaJIIIBl U UX COSINMHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomas cpeia
4.1 BemiecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB 3
JIEKTPOHHbIE
Ne Mara undposbie
Tema ypoka KonTposbubie | IlpakTnueckue JlaTa
n/n Bcero p 6 H3yUYeHust o0pa3oBaTejibH
PaboTHI PaDOTEL (Mnan) M3YMEHU | pre pecypenl
(dakr)
Tema 1. XumMmusi — BasKHasl
00J1aCTh eCTEeCTBO3HAHUSA U
NPAaKTHYECKOM 1eATeJIbHOCTH 5
yeJI0BeKa
[Ipenmer xumuu. Poms xumun B
bubnnoreka
’KWU3HU 4eoBeka. Tema u 1 03.09 10K
BelleCcTBa
bubanoreka
TTousiTe 0 MeTOMAX MO3HAHUS B OK
1 05.09 1
XUMHH https://m.edsoo.ru
[ff0d227¢e
[TpakTrueckas padora Ne 1 Bubnmoreka
«IIpaBwita paboTHI B 1a00paTOpun 1 10.09 I[IOK
1 IpUEMBI 0OpaIeHHsI C ' https://m.edso00.ru
1abopaTopHBIM 000PYIOBAHUEMY [ff0d23dc
bubanoreka
YwucTeIe BENeCTBa U CMECH. OK
1 12.09 1

Cnoco0bl pa3zeneHus cMecei

https://m.edsoo.ru
[ff0d26ca



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[Ipaktuyeckas padora Ne 2

Bbubauoreka

OK
> P i ! 17. 1
«Paspenerme cmeceit (Ha mpumepe 09 htps://m.edsoo.ru
OUYMCTKU NOBApPEHHOM COJIN)» /F0d28c8
Tema 2. BeniecrBa n 15
XUMHYECKHE PeaKiuu
bubnuoreka
6 ATOMBI U MOJIEKYIIBI 1 19.09 HOK
https://m.edsoo.ru
[ff0d2a6¢
bubnuoreka
XuMHYECKHE DIIEMEHTHI. 3HAKU OK
7 (CMMBOJIBI) XUMHUYECKUX 1 24.09 .
https://m.edsoo.ru
2JIEMEHTOB /ff0d2bes
bubnnoreka
8 TIIpocThle U CIOKHBIE BENeCTBA 1 26.09 LIOK
https://m.edsoo.ru
[ff0d2a6¢
bubnuoreka
OK
9 A -MoJIe ¢ ydeHHe 1 01.10 1
TOMHOTMOTCKYIHPHOC yacHH https://m.edsoo.ru
[ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa bubnuoreka
10 BelecTB. XumMuueckas hopmyra. 1 03.10 OK
BaneHTHOCTh aTOMOB XUMHYECKHUX https://m.edsoo.ru
DJIEMEHTOB [ff0d2eae
O Hast aTOMHas Macca. bubanoreka
1 THOCHUTEIIb 1 08.10

OrtHocurenbHas MOJICKYJIApHast

I[HOKhttps://m.eds



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

Macca 00.ru/ff0d323c
bubnuoteka
12 MaccoBas 1011 XUMHYECKOTO 10.10 [TOK
3JIEMEHTA B COEUHECHUH https://m.edso0.ru
[ff0d350c
bubnuoteka
13 KonnuecTBo BemecTBa. Moib. 15.10 [HOK
Mounsipaast macca https://m.edsoo.ru
[ff0d5230
bubnuoteka
14 OU3NYECKUE U XUMUYECKUE 17.10 [HOK
SIBICHUSI. XMUMHUYECKasl peaKust https://m.edso0.ru
[ff0d37fa
bubnuoreka
15 [Ipusznaku u yCJ‘IOBI/Ifi NPOTEKAHU 22 10 HOK
XUMHUUYECKUX PeaKIHil https://m.edso0.ru
[ff0d3al16
bubnuoTeka
16 3aKOH COXpaHEHHUs MacChl 24 10 [HOK
BEIIECTB. XUMUYECKUE YPaBHEHUS https://m.edso00.ru
/ff0d3b88
bubnuoTeka
Boluncnenust kKoaudyecTBa, Macchl OK
17 BELIECTBA 110 YPABHEHUAM 05.11 1

XUMHNYCCKHUX peaKI_[I/Iﬁ

https://m.edsoo.ru
[ff0d5708



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMAYECKUX

bubmmoreka

18 peakuuii (coeMHenms, 07.11 LIOK
https://m.edsoo.ru
pasiioKeHus1, 3aMeIeHUsI, 0OMEHA) /04334
M. B. JIoMOHOCOB — y4€HBI- BI/(I)?HOTeKa
19 suHimKIoneauct. O6o0Imenne u 12.11 1
. https://m.edsoo0.ru
CUCTEeMaTH3aIus 3HAaHUI 1fF0d40c4
KonTponsnas pabora Nel no teme BP(I)(S£HOT6Ka
20 «BeniecTa 1 XUMHYECKHE 14.11 1
https://m.edsoo.ru
peariin £f0d4290
Tema 3 Bo3nyx. Kuciopona.
IHousitue 00 oxcuaax
bubnuoreka
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Knucnopos — sneMeHT u 18.11 LOK
0 https://m.edsoo.ru
npocroe BeuiecTBo. O30H 1044486
DuU3NYECKUE U XUMUYECKUE bubnuoteka
CBOMCTBA KHCJIOPOJia (peaKIuu [HOK
22 20.11
okucieHus, ropenue). [lonstue 06 2https://m.edsoo.r
OKCHIaX u26.11/ff0d4614
CriocoOblI MostydeHus: KUCIOpo/ia B bubnuoreka
93 nabopaTopuu U 26.11 I[HOK
poMBILIEHHOCTH. [IpuMeHenue https://m.edsoo.ru
/ff0d497a

KHCIIOpO/1a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru26.11/ff0d4614
https://m.edsoo.ru26.11/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoit 3¢ pexT XumMuIecKoit

bubnnoreka
peaKIuu, OHATHE O 1IOK

24 TEPMOXMMHUYECKOM YPABHEHUH, 28.11 htps://m.edsoo.ru
9K30- U SHIOTEPMUYCCKHUX 15044790
peaKiusx AL LA

bubnnoreka
Tonnuso (He(Th, Yrojab U METaH).

25 3arpsi3sHEHUE BO3yXa, CIIOCOOBI 03.12 IfitC;f/ /. edsoort
€ro Mpe0TBPAICHHUS Iff0dacaa
[IpakTueckas padora Ne 3 o bubnuoreka

26 teme «[lomyduenue u cobupanue 05.12 LIOK
KHCJIOPO/1a, U3YYEHHUE €TO https://m.edsoo.ru
CBOWCTBY [ff0d4ae2
Tema 4 Bonopoa.Illonsitue o
KHCJIOTAX M COJIAX

bubnnoreka
Boaopon — sneMeHT u mpocToe LIOK

27 BemectBo. Haxoxkaenue B 10.12 hitps://m.edsoo.ru

fpupone /ff0d4ddo
bubanoreka
duznyeckre U XUMUYECKHE OK

28 cBoiicTBa BoJiopoia. IIpuMenenue 12.12 ﬂtps {1im.eds0D.rU
Bosopoaa /ffodaddo

bubanoreka

29 [ToHSTHE O KACIOTAX U COJAX 17.12 HOK

https://m.edsoo.ru
[ff0d50d2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Bbubauoreka

30 CriocoOsI MoTydeHust BOAOPOia B 19.12 HOK
naboparopuu ' https://m.edso0.ru
[ff0d4dd0
bubnnoreka
[IpaxTrueckas padorta Ne 4 o 10K
31 I1 OupaHue 24.12
TEME (CIOIYHCHHE 1 CODHP HVH https://m.edso0.ru
BOJIOPOJIa, U3yYEHUE E€T0 CBOWCTBY 1fF0dAFA2
bubnnoreka
32 MonsipHblii 00bEM ra30B. 3aKOH 26.12 [HOK
ABoraapo https://m.edsoo.ru
[ff0d542¢
Brruncaenust 00n€Ma, KOJIMYeCTBA bubnuoreka
€IIleCTBA ra3a I10 ero U3BECTHO
33 BEIIECTBA ra3a Mo €ro U3BECTHOMY 0901 [HOK
KOJINYECTBY BELIECTBA WUJIU https://m.edso0.ru
06BEMY [ff0d5520
Brruucienus o0bEMOB ra3os 1o bubanoreka
34 ypaBHeHI/IIO"pCaKI_[I/II/I Ha OCHOIEC 14.01 HOK
3aKO0HA 00BEMHBIX OTHOIIEHUIH https://m.edsoo.ru
rasos [ff0d5708
Tema 6 Bona. PacTBopbl.
IlonsiTue 00 OCHOBAaHHAX
bubanoreka
35 q)I/I?LI/I‘IeCKI/Ie W XUMHUYCCKHC 16.01 HOK
CBOICTBA BOJbI https://m.edsoo.ru
[ff0d587a
36 CocraB ocHoBanwuil. [TonsTHE 06 21.01 BbubnunoTeka



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

UHIMKATOpax [HOK
https://m.edsoo.ru
[ff0d59e2
Bopa xak pacTBopuTEb. bubanorexa
37 Hacennennnie 1 HeHACHIIIIEHHBIC 1 2301 HOK
pactBOpbl. MaccoBas 101 https://m.edso0.ru
BEIIECTBA B PaCTBOPE [ff0d5b40
[IpaxTrueckas padora Ne 5 no bubnuoreka
38 Teme «HpI/'I.FOTOf}J'IeHI/IC paSTBOPOF 1 2801 [HOK
C onpeAeIEHHOM MAacCOBOM J0JIel https://m.edsoo.ru
pacTBOPEHHOTO BEIIECTBA» [ff0d5eba
bubnuoreka
39 KontponpHas padota Ne2 o teme 1 3001 [HOK
«Kucnopoa. Bomopoa. Bona» https://m.edso0.ru
[ff0d6342
Tema 7 OcHOBHBIE KJIAaCCHI 11
HEOPraHUYeCcKuX coeMHeHuil
bubnunoreka
OKcHpl: cOCTaB, KiIacCH(bUKaLIHA,
40 A Puican 1 04.02 LOK
HOMEHKJIaTypa https://m.edso00.ru
[ff0d664e
bubnuoreka
[Tonyuenue u XuMu4ecKue OK
41 CBOICTBA KUCJIOTHBIX, OCHOBHBIX U 1 06.02 1
https://m.edsoo.ru
aM(dOTEepHBIX OKCHUIOB 1046646
OCHOBaHUA: COCTaB, bubanoreka
42 1 11.02
KJaccu(uKaIys, HOMEHKIATypa [HOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e

https://m.edso0.ru

[ff0d67ca
bubnnoreka
43 HonuyquHe u XI/IMI/ItfeCKI/Ie 13.02 [HOK
CBOMCTBA OCHOBAHHI https://m.edsoo.ru
[ff0d67ca
bubnnoreka
44 Kucnotsl: cocTas, 18.02 [HOK
KJ1acCU(pUKaIus, HOMEHKJIaTypa https://m.edsoo.ru
[ffOdfee2
bubnnoreka
45 HonqueHHe 1 XUMUYECKHE 20.02 [HOK
CBOMCTBA KHCJIOT https://m.edsoo.ru
[ffOdfee2
bubnnoreka
Comnu (cpennue): HOMEHKIATypa,
LHOK
46 CIIOCOOBI OTydeHHMs], XMMHYECKUE 25.02
N https://m.edsoo.ru
cponctsa /00ad9474
[TpakTrueckas pabota Ne 6. bubnuoTeka
Pemenne skcriepuMeHTAIBHBIX [HOK
47 27.02
3a7a4 1o teMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru
HEOPraHUYECKHX COCTMHCHHI /00ad9b7c
bubanoreka
I'enetnueckas CBSI3b MEXKIY
LHOK
48 KJIACCAaMU HEOPTraHHYECKUX 04.03
N https://m.edsoo.ru
COCTUHEHMI 100ad9a50
O0001IeH1Ee U CHCTEMATH3 AU bubanoreka
49 oot B 06.03

3HaHUH

[MOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

https://m.edso0.ru

/00ad9ch2
KonTtponeHast padota Ne3 mo teme BP(I)(SIJEHOTeKa
50 "OCHOBHBIE KJIACCHI 11.03 1
o https://m.edsoo.ru
HEOPraHUYECKUX COCTMHECHUI 100ad9ela
Tema 8 Ileproanuyeckuii 3aK0H U
Ilepuoauyeckasi cucrema
XuMudeckux 3jiementoB JI. K.
Menaese-eBa. CTpoeHue aroma
bubnnoreka
[TepBBIe MOTBITKA KIIACCH(PUKAITUN
[HOK
51 XUMHYECKHX 1eMeHTOB. [ToHsTHE 13.03
https://m.edsoo.ru
O TPYIIIAX CXOTHBIX AIIEMEHTOB 100adoffa
[Tepuonnueckuii 3aKOH U bubnuoteka
Ilepuoanueckas cucrtema
52 puon 18.03 HoK
XUMHUYeCKuX djaeMeHToB 1. 1. https://m.edsoo.ru
MenneneeBa /00ada52¢c
bubanoreka
OK
53 [Tepro b, TPYIIIBL, TTOTPYIIIBI 20.03 1
PHOZBL, TPYH et https://m.edsoo.ru
/00ada52c
bubanoreka
Crpoenne aromoB. CocTaB
54 P 01.04 HOK
aTOMHBIX saaep. M3oTormsl https://m.edsoo.ru
/00ada342
CTpoeHHE AIEKTPOHHBIX 000JI0YEK bubnuoreka
55 P P 03.04

aTOMOB 3JICMCHTOB

[MOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

IIepuoaunueckoii cucremsl /1. U.

https://m.edso0.ru

MeneneeBa /00ada6bc
XapakTepucTUKa XUMHUYECKOTO bubnuoreka
JJIEMEHTA II0 €r0 IMOJI0KEHUIO B K
56 ¢ 08.04 1o
[Iepnoanueckoii cucreme [1. U. https://m.edsoo.ru
MenneneeBa /00ada824
3nauenue [lepuoanueckoro bubnuoreka
3aKOHa I Pa3sBUTHS HAVKU U K
57 UL p yK 10.04 1o
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru
YYEHBIN, MTEIaroT U rpaXJaHuH /00ada96e
Tema 9 XumMnueckasi CBA3b.
OKHCIUTEIBLHO-
BOCCTAHOBHMTEJIbHbIE PEAKIUH
Bbubanorexa
DJIEKTPOOTPUIIATETLHOCTh aTOMOB IIOK
58 15.04
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru
/00adaab8
bubanorexa
59 HNoHHas XUMUYeCcKast CBSI3b 17.04 HOK
https://m.edsoo.ru
[00adac34
bubanoreka
KoBanenTHas noisapuas K
60 P 22.04 1o
XUMHAYECKAS CBS3b https://m.edsoo.ru
/00adaab8
KosanenTHas HenmonsapHas bubnunoreka
61 P 24.04

XUMHUYCCKas CBA3b

[MOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adaab8

https://m.edso0.ru

/00adaab9
bubanorexa
62 CTerneHb OKUCICHHS 29.04 HOK
https://m.edso0.ru
/00adae28
bubanorexa
63 OKuCIUTENHHO- 06.05 [HOK
BOCCTAHOBUTEJIbHBIE PEAKIINHT https://m.edso00.ru
/00adb076
bubanorexa
64 OKHUCITUTENT ¥ BOCCTAHOBHUTEIIH 08.05 HOK
https://m.edsoo.ru
/00adb076
KontponbHas padota Ne4 o teme Bl/gﬁﬂmem
65 «Ctpoenue atoma. XuMuueckas 13.05 1
https://m.edsoo.ru
CBAILY /00adb486
bubanorexa
66 PesepBHBIit ypoK. O606£ueHHe u 15.05 LIOK
cucTeMaTu3anys 3HaHU| https://m.edsoo.ru
/00adb33c
bubanoreka
67 PesepBHblil ypoK. O6o6111eHI/Ie u 20.05 LIOK
cucTeMaTu3alus 3SHaHUH https://m.edsoo.ru
/00ad9ch2
68 PesepBHbIi ypok. O606£ueHHe U 2205 bubnuoreka
CUCTEeMaTU3alKsl 3HAHUN HOK)



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos Jlata DJIeKTPOHHbIE
Ne JlaTa uudposbie
Tema ypoxa Konrtponbnbie | IlpakTnuyeckue | H3yYCHHsA
n/m Bcero U3yYeHust o0pa3oBaTe/ibHbIE
padoThI padoThI ( m1an)
( ¢pakr) pecypceel
Tema 1 [loBTOpEeHUe U yriyoJeHue
3HAHHI OCHOBHBIX Pa3/e/ioB Kypca | ¢
8 kiacca
[lepnoanueckuil 3aK0H.
bu6moreka [IOK
[Iepnoanueckas cucrema
1 03.09 https://m.eds00.ru/00a
XUMHUYecKnX deMeHToB 1. 1. db59e
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUH Bubnuoreka IIOK
CBOWCTB XUMUYECKUX DIIEMEHTOB 1 06.09 https://m.edso0.ru/00a
MEPBBIX TPEX NEPUOI0B db6b6
Knaccudukanus 1 HOMeHKIaTypa bubmorexa LHOK
1 10.09 https://m.eds00.ru/00a
HEOPraHMYECKUX BEIIECTB db7e2
. bubnuoreka [JOK
Buiel XuMU4eCKO CBSI3U U TUIIBI
) 1 13.09 https://m.eds00.ru/00a
KPUCTAIITMYECKUX PEHIETOK dbach
KonTtponsnas padora Nel o teme
«[ToBTOpEHUE U yroyOneHue
¢ p yriy' 1 1 17.09
3HaHWUI OCHOBHBIX Pa3/IeJoB Kypca
8 Kiacca»



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

Tema 2 OcHOBHBIE
3aKOHOMEPHOCTH XMMHUYECKHX
peakuuii

Krnaccudukanus XaMAYECKUX

bubmmoreka [{OK

6 . 20.09 https://m.eds00.ru/00a
peaKIuii 10 Pa3InYHbIM MTPU3HAKAM
dbch0
[ToHATHE O CKOPOCTH XUMHUYECKOMN bubnuorexa [JOK
7 peakuun. [IoHATHE O TOMOTEHHBIX U 24.09 https://m.eds00.ru/00a
reTEPOTCHHBIX PEAKIUIX dbe9a
IlousaTre o XUMHUYIESCKOM
paBHOBecuH. DAKTOPBI, BIMSIONINE bubnuoreka [IOK
8 Ha CKOPOCTh XUMHYECKOH PEaKINN 27.09 https://m.edsoo.ru/00a
1 MOJIOXKEHUE XMMUYECKOTO dc28c
paBHOBECHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC bubmiorexa HOK
9 peakm 01.10 https://m.eds00.ru/00a
dcade
Tema 3 JiexkTposauTuyeckKas
JUCCOHANMA. XHMHYECKHe
peaknuu B pacTBOPax
Teopust 31E€KTPOTUTUUECKOU bubnnoreka [JOK
10 ucconuanuu. CunbHbIE U cl1a0ble 04.10 https://m.edso0.ru/00a
BIEKTPOJIUTHI dcd68
bubmuoreka [JOK
11 WoHHBIE YpaBHEHHS PEAKIIUiA 08.10 https://m.edsoo.ru/00a
dd448
12 XUMHYECKHE CBOMCTBA KUCIIOT U 11.10 bubaunoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

OCHOBAHHUH B CBETE NIPEACTABICHUI
00 AJIEKTPOJIMTUICCKOU

https://m.edsoo.ru/00a
dd5d8

JMCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICH B bubmmoreka [{OK
13 CBETE NPEACTABICHUI 00 15.10 https://m.eds00.ru/00a
BIEKTPOJIUTUYECKON AUCCOIUALINHT ddgh2
bubmmoreka [IOK
14 [ToHsATHE O THAPOIM3E CONIEN 18.10 https://m.eds00.ru/00a
dd9d4
O06001IeHre U CUCTEMAaTHU3AIIHS bubmorexa HOK
15 N 22.10 https://m.eds00.ru/00a
ddd12
[IpakTueckas pabora Ne 1. bubnuoreka [IOK
16 «PeleHne SKCIIepUMEHTAIBHBIX 25.10 https://m.eds00.ru/00a
3a7a4» ddbfa
KontponbHas padota Ne2 o teme
«DNEKTPOIUTHYECKAS bubmorera [IOK
17 05.11 https://m.eds00.ru/00a
aucconranus. XUMUIEeCKUe ddeco
peaKIuu B pacTBOpax»
Tema 4 O01asi XxapakTepucTHKa
XuMHuYecKkux 3jieMeHToB VIIA-
rpynnsl. I'agorennt
OO01as XxapakTepUCTUKa raJIOreHOB. bubnnoreka [JOK
18 XMUMHYECKHE CBOMCTBA HA IPUMEPE 08.11 https://m.edso0.ru/00a
XJIopa ddfe2
19 Xnoposonopoa. CossiHast KMCIIOTa, 12.11 bubnuoreka [IOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC,

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHE

del04

[Ipaktudeckas padora Ne 2 o teme

bu6mmoreka [{OK

20 «ITosy4eHune CosHOM KUCIOTHI, 15.11 https://m.eds00.ru/00a

H3y4YCHHE €€ CBOMCTBY» de348

Brrunciienus no ypaBHEHUSIM bubnuotexa [JOK
21 XUMHUYECKUX PEAKLIUH, €CIIU OJIMH 19.11 https://m.eds00.ru/00a

W3 peareHToB JaH B U30BITKE de488

Tema S O61mas xapakTepucTHKA

XHMHUYECKHX 3JieMeHTOB VIA-

rpynnsl. Cepa u e€ coelMHeHUs

OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubmorexa [TOK
22 Vlzlf pakTep 22.11 https://m.eds00.ru/00a

TPyHHE de64a

AnnoTponHbie MOIU(UKALIUN CEPHI.

Haxoxf;eHHe CEePBI Hq;é ’ bubmorexa LOK
23 1o cep 26.11 https://m.edso0.ru/00a

COEIMHEHUI B IPUPOJE. de6aa

XUMHUYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTPOCHHUE, bubnuoreka [JOK
24 (u3HUECKUE U XUMUYECKUE 29.11 https://m.eds00.ru/00a

CBOIiCTBa de802

Oxcuppl cepbl. CepHas KUCIIOTA, bubnuoreka [JOK
25 pusMyecKue 1 XMMHYECKUe 03.12 https://m.eds00.ru/00a

CBOMCTBA, IPUMECHEHUE dea28

XUMUYECKUE PEaKIInH, JIeKAIIHNE B

OCHOBE IIPOMBIIIJICHHOTO criocoba bbmmorexa [JOK
26 P 06.12 https://m.eds00.ru/00a

MOJIYYCHHUA CCpHOfI KHUCJIOTHI.
XHUMHYECKOE 3arpsA3HCHUC

dec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OKpYKaKOLIEH CpeJIbl
COCIMHEHUSIMU CEPBI

Brlunciienne MaccoBOU 10U

bubmmoreka [{OK

27 BBIXO/Ia IPOJTYKTA PEaKIHHI 10.12 https://m.edso00.ru/00a
decBa

Tema 7 O01as xapakTepucTHKA

XUMHYECKHX )JIEMEHTOB VA-

rpynmsl. A3or, pocop u ux

CoeMHEeHUsI

OO01mmas XxapaKTepUCTHKA SIIECMEHTOB

VA-rpynmsl. A3oT, bubnuoreka [IOK
28 PacIpOCTPaHEHUE B IPUPOJIE, 13.12 https://m.eds00.ru/00a

¢buznyeckue 1 XuMU4ecKue deeab

CBOMCTBA

AMMmak, ero pusudeckue u bubnuoreka [IOK
29 XUMHUYECKUE CBOMCTBA, OIYYCHUE 17.12 https://m.edso0.ru/00a

Y PUMEHEHHUE dfoo4

[IpakTuueckas padota Ne 3 o Teme bubmmorexa [JOK
30 «ITonydeHne aMMuaKa, u3ydeHue 20.12 https://m.eds00.ru/00a

€ro CBOMCTBY df180

A3oTHAas KUCJI0Ta, €€ pusndeckue u bubmorexa HOK
31 N 24.12 https://m.eds00.ru/00a

XMUMHYECKUE CBOMCTBA df306

Hcnonp30BaHne HUTPATOB U COJIEH bubnunoreka [JOK
32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX 27.12 https://m.edsoo.ru/00a

ynoOpenuit. XumMudeckoe

df518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

3arpsi3HEHHE OKPY)KAIOIICH Cpe/Ibl
COCIMHEHUSIMH a30Ta

docdop. Okcun dpocdopa (V) u bubnmoreka [JOK
33 dochopHas kucnora, PUINIECKHE U 10.01 https://m.eds00.ru/00a

XUMHMUYECKUE CBOMCTBA, MOJIyYEeHUE df68a

Wcnonb3oBanue pocdaTos B

KaueCTBE MUHEPATHHBIX bubmorera [JOK
34 N 14.01 https://m.eds00.ru/00a

ynoOpeHuit. 3arpsi3HeHNE 420

MPUPOIHOM cpenbl hochaTamu T

Tema 8 O01mas xapakTepucTHKA

XHMHUYECKHX 3JieMeHTOB |V A-

rpynnbl. Yrjepoa U KpeMHHH H

UX COeMHEHHs

VYriepon, pacpocTpaHeHUE B bubnuoreka [IOK
35 npupoe, GU3NUeCKUe U 17.01 https://m.eds00.ru/00a

XUMHYECKHE CBOMCTBA dfd9c

Oxcunsl yriaepona, ux Gpusndeckue

1 XUMHYECKHE CBOICTBA. bubnmuoreka [JOK
36 DKOJIOTHYECKUEe TIPOOIEMBI, 21.01 https://m.eds00.ru/00a

CBSI3aHHBIE C OKCHIOM yTJIepo/ia dfebe

(Iv)

bubmuoreka [JOK
37 VrosbHas KUCIO0Ta U €€ COJU 24.01 https://m.edso00.ru/00ae
006¢

[Tpaktuyeckas padora Ne 4 o Teme bubnuoreka [IOK

38 "TlosyueHHe YrIeKUCIoro rasa. 28.01 https://m.edsoo.ru/00ae

KauecrBenHnas pcCaKkuus Ha

027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

KapOoHaT-uOH"

[lepBoHauanbHBIC TOHATHSA 00

bu6mmoreka [{OK

39 OPraHMYECKHX BEIIECTBAX KaK O 31.01 https://m.edso00.ru/00ae
COEIMHEHUSIX YIIIepo1a 054e
bu6mmoreka [{OK
40 KpeMHuii ¥ €ro coeTMHEHNs 04.02 https://m.edsoo.ru/00ae
080a
[IpakTueckas pabora Ne 5.
bubmmoreka [IOK
Perrenne skcriepuMeHTaIbHBIX
41 . 07.02 https://m.edsoo.ru/00ae
3aja4 1o teme «Baknelme 0bf2
HEMETAJUJIbl M UX COCTUHEHUS
KonTponsnas pabora Ne3 no teme bubnuoreka [IOK
42 «BaxkHelne HeMeTalTbl U UX 11.02 https://m.edso00.ru/00ae
COEIMHEHUSD) 0el8
Tema 9 O0mme cBoiicTBa
MeTaJUIOB
OO0mas XapakTepruCTUKa
XHUMHYCCKUX JICMECHTOB —
bu6mmoreka [JOK
MeTaJIoB. MeTauinyeckasl CBs3b U
43 14.02 https://m.edso0.ru/00ae
MeTaJTnyecKasi KpuCTaindecKas 1036
pemérka. Gu3nYecKre CBOMCTBa
METaJlJIOB
XHUMUYECKHE CBOMCTBA METAILIIOB. bubmuoreka [JOK
44 DIIEKTPOXUMHYECKHUH P 18.02 https://m.edso0.ru/00ae
HaIPSHKEHUN METaJUIOB 1156
OO6mre crocoObl MOTYICHHUS bubnmuoreka [JOK
45 n y 21.02 1

MeTaioB. CIuraBel. Beraucienus

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



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

10 YPaBHEHUSAM XUMHUYECKUX
peakuui, €CiiM OJJUH U3 PEarcHTOB
COJICPKUT IIPUMECHU

[N
[N
[op]

bubmmoreka [{OK
46 [ToHsATHE O KOPPO3UH METAILIOB 1 25.02 https://m.edso00.ru/00ae
1278
Tema 10 Baxxkueiuime MeTajibl 1 16
UX COeUHEHUS
bu6moreka [IOK
47 [1lenoYHBIE METAILIBI 1 28.02 https://m.edsoo.ru/00ae
14b2
OKCHUIBI ¥ THAPOKCUIBI HATPUS U bubmorexa LOK
48 P a P 1 04.03 https://m.edsoo.ru/00ae
Kamd 14b2
[lenouH03eMeENbHBIE METAIIBI — bubmorexa LOK
49 . . 1 07.03 https://m.edsoo.ru/00ae
KaJIbIUNA U MAarHUU
15e8
bu6mmoreka [JOK
50 Bakueiire coeIMHESHUS KaTbITH 1 11.03 https://m.edsoo.ru/00ae
15e8
51 O606Hj€HI/IG U CUCTEMAaTU3aLus 1 14.03
3HAHUM
JKEcTKOCTh BOIBI M CIIOCOOEI €8 brbmaorexa IJOK
52 a 1 18.03 https://m.edsoo.ru/00ae
yCTpaHEHHUS 1886
bu6mmoreka [JOK
I1 0 Ne 6
53 paKTHHccias pabota 110 Teme 1 21.03 https://m.edsoo.ru/00ae

"YKECTKOCTh BOJIBI U METOBI €6

1ae8



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

ycTpaHeHHs"

bubmmoreka [{OK
54 ANFOMUHMIHA 01.04 https://m.edsoo.ru/00ae
1c64
AmpoTepHbIe cBOHCTBA OKCHIA U bubmorexa HOK
55 DOKCHa 04.04 https://m.edsoo.ru/00ae
ap bi 1c64
bubmmoreka [{OK
56 Kenezo 08.04 https://m.edsoo.ru/00ae
1d86
OKcHibl, THAPOKCUIBI U COJIH bubmmorexa [IOK
57 ’ 11.04 https://m.edsoo.ru/00ae
xenesa (1) u xenesa (111)
35e6
O0001IeHne U cUCTEMaTU3AIIH
58 » B 15.04
3HaHUH
[TpakTrueckast padota Ne 7.
bu6mmoreka [IOK
Pelenue sKCriepuMEHTaIbHBIX
59 . 18.04 https://m.edsoo.ru/00ae
3amau o teme «BaxkHeitmume 3468
METaJUIbl U UX COEIUHEHUS
BulunciieHus 1o ypaBHeHUSIM
XUMHYECKMX PEAKIMM, €CIIU OIUH
U3 PEareHTOB JaH B U30BITKE WU Bubmzorexa LIOK
60 22.04 https://m.edsoo.ru/00ae
COZIEPKUT IIPUMECH. Brruncienus 1750
MaccOBOI I0JIM BBIXO/IA IIPOYKTA
peaKkuuu
O0001IeHNE U cUCTEMATU3 AU
61 " 8 25.04

3HAHUH



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

KonTtponsHas padota Ne4 mo teme

62 «BaskHeHIIne MeTaUIbl B UX 1 29.04
COEIUHEHUD)
Tema 11 BemecTtBa n MmaTepuaJibl
bubmmoreka [{OK
B KH3HH YeJI0BeKa 3
63 https://m.edso0.ru/00ae
BemecTBa u matepuainsl B 1 350
OBCEIHEBHOM KU3HU YEJIOBEKA T
XUMHYECKOE 3arpA3HEHUE bubmmorexa [IOK
64 . p 1 06.05 https://m.edsoo.ru/00ae
OKPYXKAFOIIEH CpeJIb
4270
PoJsis xuMuu B perieHun Bubmrorexa IIOK
65 p 1 13.05 https://m.edsoo.ru/00ae
AKOJIOTMYECKUX MPOOIEM
4270
. bu6mmoreka [IOK
Pese ok. O0001IEeHNE
66 PBHLIH YpOK ill e 1 16.05 https://m.edsoo.ru/00ae
CHCTEMATHU3ALNS 3HAHUI
0dOa
. bu6mmoreka [JOK
P . 00600
67 C3CPBHBIM YPOK. LJ00 EH cHue 1 1 20.05 https://m.edsoo.ru/00a
CUCTEMATHU3ALU 3HAHUI
db33c
. bu6mmoreka [JOK
P . 00600
68 C3CPBHBIM YPOK. LJ00 EH cHue 1 1 23.05 https://m.edsoo.ru/00a
CHUCTEMATHU3ALU 3HAHUI
d9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus: 7 kinace: yaebnoe nocooue / poosimes E.1O., Koznosa T.JI., T'omyoruaas M.C.
— 2-e w31. — Jlonenk: Mcrtoku, 2017. — 238 c.

2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 8 knacc. — 4-e uzn. — M.: I[Ipocseuenue, 2016. —
207 c.

3. Pymsuruc I'.E., ®enpaman @.I". Xumus. 9 xmace. — 2-¢ u3a. — M.: [Ipocsemenune, 2016. —
208 c.

4. T'apa H.H. Xumus: ypoku B 8 KJ1acce: mocoOue I yUuTeNs.— 2-¢ U3l., mepepad. — M.:
[Ipocsemenue, 2014. — 127 c.

5. I'apa H.H. Ypoxku B 9 kiacce. Xumust. K yue6nuky I'.E. Pynzuruca, @.I'. denpamana
«Xumust. 9 knace» — M.: TIpocsemenue, 2009. — 96 c.

6. 'apa H.H., I'abpyceBa H.U. Xumus. 3agauank ¢ moMomHUKOM. 8-9 kmacchl. 4-e u3a. — M.:
[Ipocsemenue, 2013. — 96 c.

7. TeTpaap nis 1aOOpaTOPHBIX OIBITOB U MPAKTUYECKUX pabOT a1 8 kiacca / YyeOHoe
nocobue / coct. Jpo6simes E.1O., Pasymosa H.I'. u ap. — Honenxk: Ucroku, 2020 — 28 c.

8. Tetpanp 1t 1TaOOPATOPHBIX OMBITOB M MPaKTUYECKUX paboT ams 9 kinacca / YyeOHoe
nocobue / coct. Jpo6rimes E.1O., Pazymosa H.I'. — lonenxk: Ucroku, 2020 — 30 c.
9.I'abpuensn O.C.Xumus.8 xnacc-5e m3a.-M.: [Ipocsemenne,2023-156¢

10. 9.T'abpuensu O.C.Xumus.9 knacc-5e uzn.-M.: [Ipocsemenne,2023-170 c.

MyJabTHMeIMHHBIE TOCOOMS:

1. Xumus. 8 knacc. Dnekrponnoe npuioxxerue (DVD) k yueonnky Pymsutuca I'.E.,
®empamana O.I°., 2016

2. Xumus. 9 kiace. DnexkrpoHHoe npuioxkenue (DVD) k yueOnuky Pynsuruca I'.E.,
®enpamana @.I°., 2016

3. ActadreB C.B. Ypoku xumuu ¢ npuMeHeHHEM HH(DOPMAITMOHHBIX TEXHOJOTHHA. 8—9
kiacce. — M.: «['mo6yc», 2009.

4. Jlenucosa B.I'. Mactep-knacc yuutens xumuu 8-11 kimaccel.— M.: «I'mobyc», 2010.

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

[Topran ¢pyHnaMeHTaIbHOTO XUMUYecKoro oopazoBanus Poccun // chem.msu.su
ITonroroska k EI'D // http://www.fipi.ru/

I[TpaBoBoii BeO-callT [u1st aereid 1 noapoctkos // school-sector.relarn.ru
ITonesnas nndopmarus no xumuu // alhimikov.net

O6pazoBarenbHblit cailT mo xumun // alhimik.ru

HoBocrHo#t xumuueckuit caift / chemworld.narod.ru
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