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NNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHuUsl COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacrtaBieHHbx B ®I'OC OOO, a Takke Ha ocHOBe (emepanbHOM
paboueii mporpaMMbl BOCIIMTAHUS U C YYETOM KOHLENIUU MPENoJaBaHusl yueOHOro mpeaMera
«Xumus» B 00pazoBaTeIbHBIX oprann3anusax Poccuiickoir deneparum.

[IporpaMMa mo xumuM Aa€T NPEACTaBIEHUE O LENsIX, OOLeld cTpaTeruu oOydeHwus,
BOCIIUTAHUSA U pPa3BUTHs, OOYYalOIIMXCS CpeACcTBaMH Yy4eOHOro IMpeaMeTa, yCTaHaBJIMBAET
00s13aTenbHOE MPEIMETHOE COACpKAHKE, MPEyCMAaTPUBACT pacIipeelieHHe ero mo Kiaccam u
CTPYKTYpUPOBAHUE 110 Pa3ieaaM U TeMaM IIPOrpaMMbl [0 XUMHUH, ONPEAEIAET KOJIUYECTBEHHBIC
U KaueCTBEHHBIE XapaKTEPUCTUKU COIECPKAHUA, PEKOMEHIYEMYIO I10CJIEI0BaTEIbHOCTD
M3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTMKU y4eOHOTro
polecca, BO3pacTHbIX OCOOCHHOCTEN 00y4arolUXcsl, ONpenesieT BO3MOXKHOCTH MIpeIMeTa st
peanu3anuy TpeOOBaHHUM K pe3ylbTaTaM OCBOCHMsI OCHOBHOM 00Opa3oBaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus, a TaKkkKe TPpeOOBaHUH K pe3ysbTaTaM OOy4YeHUs! XUMHH
Ha YpOBHE LeJeil u3ydeHHs] MpeaMeTa W OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHOU
JeATeNbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOT0 COJepKAHNUS.

3HaHUE XUMHH CIY)XKUT OCHOBOH JJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaIOIIErocs, ero
MPECTAaBICHUN O MAaTePHAIHLHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (DOPMUpPYEMBIe XUMHEH
MIPEJCTABICHUS O B3aUMOIPEBPAILIECHUAX SHEPTUU U 00 HBOJIOIUH BEIECTB B MIPUPOJE, O MYTAX
pemieHus 1I00aNbHBIX MHPOOJeM YCTOWYMBOIO pPa3BUTHs UEIOBEUECTBA — CHIPHEBOI,
SHEPreTUYECKOM, MUIIEBON U IKOJIOTMYECKON O€30MacHOCTH, TPOOJIEM 3APaBOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUId CcaMOpa3BUTHA M (HOPMHUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 001Iel 1 PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHNE MBIIIEHUS U TBOPUECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSTENbHOH  yueOHOM  JeSTeNbHOCTH,  OSKCIEPUMEHTAIbHBIX U
HCCIIEI0BATEIbCKUX YMEHHMM, HEOOXOAUMBIX KaK B IIOBCEIHEBHOM M KH3HH, TaKk U B
poQecCHOHANBHOM EATENbHOCTH;

3HaKOMHUT €O CHElU(PHUKOH HAyYHOIO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI LIEJIOCTHOIO
B3IJIs1/1a HA €JMHCTBO MPHUPOJIBI U YeNIOBEKa, SBISETCS OTBETCTBEHHBIM 3TArioM B (POPMHUPOBAHUH
€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;

CIocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOIO OTHOLIEHHMS K €CTECTBEHHO--HayYHbBIM
3HAHMSIM, K IIPUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B DJKOJIOrMYEeCKoe oOpa3oBaHME
00yJaronuxcsl.

JlaHHbIe HampaBieHHUs] B OOYYEHHH XMMHU OOECIEUMBAIOTCS CHELU(DUKON COAepKaHMs
y4yeOHOro TmnpejaMeTa, KOTOPBIH SIBISETCA MEAarorMueckd aJalTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKH XMMHUH Ha ONpPEJEIEHHOM dTane €€ pa3BUTHSL.

B nporpamme npenycMOTpeHO ONpeAeseHHOE KOJIMUYECTBO MpaKTHUeCKuX pabot. B cBs3u
C TEeM, YTO MHOTME PEaKTHBBI Ui MpPOBEACHUS pPAOOT JIMOO OTCYTCTBYIOT, JHOO HMEIOT
MIPOCPOYEHHYIO TOJHOCTb, YacTh HPAKTHUYECKUX paboThl OylneT MpOBOJAUTHCS B BHJE
JIEMOHCTPALIMU JKCHEPUMEHTA, JUO0 C HCIOIb30BaHUEM BHUPTYalIbHOH J1abopaToOpHM, YTO HE
SIBJIIETCS. HAPYILIEHUEM.

OO0mas xapakTepucTHKa y4e0HOro npeaMera « XuMHs»

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIero oOpa30BaHUs OPHUEHTHUPOBAH HAa OCBOEHHE
00yJaroIMMHCS CUCTEMBI IEPBOHAYAIBHBIX MOHITHA XUMHUHU, OCHOB HEOPTaHUYECKOH XUMHUU U
HEKOTOPBIX OTAENbHBIX 3HAYMMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa colepxaHHsl IIPOrpamMMbl 10 XMMHM C(OPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ m3ydeHuro. CopeprkaHHMe CKIAAbIBAETCSI U3 CHUCTEMbI NOHSATHM O XHMUYECKOM
9JIEMEHTE W BEIIECTBE M CHUCTEMBbl IOHATUH O XUMHUYECKOM peakiuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 NPUHLUITY IIOCIEAOBATEIBHOIO PAa3BUTUsA 3HAHWKW HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOI'O YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuogumueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHH aTOMa U XMMHYECKOH CBS3U;

— IPEJCTABIEHUHN 00 3JIEKTPOIUTUUECKON IMCCOLMALIMY BELLIECTB B PaCTBOPAX.

Teopernueckue 3HaHHUS paccMaTPUBAIOTCSI HAa OCHOBE AMIMPUYECKU IIOJIYYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOIO YPOBHS K JpYromy,
BBINOJIHAS (YHKUHUU OOBSICHEHHS U TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 IPUMEHEHUS U TIOTYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHne nporpaMMbl IO XHMHH CHOCOOCTBYET (OPMUPOBAHHIO IPEJICTABICHUS O
XUMUYECKON COCTABJIAIOLIEH HAay4HOW KapTHHBlI MHpa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHUs B Hayke. M3yuenne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUN U3 paHee M3YYEHHbIX Y4EOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorusi. 57 knaccel» u «®Puznka. 7 Kiacc.

[Ipn u3ydeHnn XuMuM NIpOUCXOAUT (OPMUPOBAHNE 3HAHUM OCHOB XMMHUUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON JEATEIbHOCTH YeJIOBEKa U KaK OJHOIO
13 KOMIIOHEHTOB MHMPOBOHM KyJIbTYphl. 3ajada ydyeOHOro IMpeamera COCTOMT B (hOPMUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEWIIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOr0 XapakTepa, fA3blka HayKd, B
pUOOIIEHNH K HAYYHBIM METOJIaM MTO3HAHUS IPU U3yYEHHUH BEIIECTB U XUMHUECKUX PEaKIUid, B
(GbopMHpPOBaHWM W pa3BUTHM T[I03HABATEIbHBIX YMEHMH M HMX NIPUMEHEHHH B Y4eOHO-
MO3HABATENIbHOM M y4eOHO-HMCCIIE0BATENbCKON 1eATeIbHOCTH, OCBOEHUHU IPAaBHII O€30M1acHOro
oOpallieHus ¢ BEIeCTBAMU B IIOBCEITHEBHOMN >KHU3HHU.

[Ipn u3ydyeHWH XMMHHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaXXHOE 3HAUYCHUE
npuobpenu cnenyromnme HEJN:

— (hopMHpOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PpEIIeHUH, CIOCOOHOM ajanTupoBaThes K
OBICTPO MEHSIIOIIUMCS YCIIOBUSAM JKU3HHU;

— HaIpaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHuYecKoe MpHOOLIEHHE Oo0ydJaromuxes K
CaMOCTOSTEJIbHOM  IIO3HABaTEJIbHOM  JEATEIBHOCTH, HAy4YHbIM  METOAAM  IIO3HAHMS,
(hOpMHPYIOITM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEHN K XMMHU;

— o0ecrieueHre YCIIOBHM, CIIOCOOCTBYIOIMX MPHOOPETEHUIO OOYYaIOIIUMHUCS OIbITa
Pa3HOOOPA3HOM AEATENbHOCTH, MO3HAHUSA M CaMOIIO3HAHUS, KIHOYEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIILHOE 3HAUE€HUE AJIS1 PA3JINYHBIX BUAOB AESTEIbHOCTH;

— ¢opMupoBanue o0IIeH (yHKIIMOHATHPHOW U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH U OLICHUWBATh SIBJICHUS OKPYXKAIOIIEr0 MHUPA, UCIONb3Yys 3HAHUS U
OIBIT, IOJyYEHHbIE MPU M3YYCHUH XUMHUHU, NPUMEHATh HMX HpPHU pEIIEHUUu NpoldieM B
MTOBCEHEBHOM KU3HU U TPYJIOBOU 1E€ATEIbHOCTH;

— (hopMupoBaHUe Yy 00y4arOIMXCS T'YMaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS LICHHOCTH
XUMHAYECKUX 3HAaHUH I BBIPAOOTKH HKOJOTHYECKH IIEIecO00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOM AEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAKOUIEH MPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALMU K O0yUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIE€YesIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
npoduIIs U HAIIPAaBJICHHOCTHU JalbHENIIEro 00yUeHHUsL.

MecTo y4yeOHOro npeaMera B y4eGHOM IIaHe.

OO01ee yuciio 4acoB, OTBEACHHBIX AJISI U3YU4EHUS] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanwsi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 4aca B HeJeN0), B 9 kiacce — 68
4acoB (2 4yaca B HEJIETIO).



COJEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHaya/IbHbIE XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Ponb XuMuUM B KM3HU YelIOBEKa. XMMHUsS B CUCTEME HayK. Tema u
BemiecrBa. dusnueckne CBONCTBAa BELIECTB. ArperarHoe cocTossHue BemiecTB. [loHsTHEe 0
METO/ax Mmo3HaHus B XuMuH. YucTeie BemecTa u cMecu. CriocoObl pa3ieiieHus CMECe.

ATOMBI ¥ MOJNEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3SJIEMEHTOB.
[IpocTbie u cnoxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BalleHTHOCTP aTOMOB XHMMHUYECKMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENIbHASL MOJIEKYJIsIpHAst
Macca. MaccoBasi 10J11 XUMHUUYECKOr0 3JIEMEHTA B COSAMHEHUU.

KomuuectBo BemecrBa. Monb. MonsipHass macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl M
YHclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XUMHUECKUX COETMHEHHH.

®u3nyueckue M XMMHUYECKHUE SBJICHHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHUs MAacChl BEIIECTB. XUMHUECKHUe ypaBHeHHs. Kiiaccupukanus XUMHUYECKUX PEaKIIHid
(coemuHeHuUsI, pa3IOKEeHHS, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYJOH, MpaBWIaMU pabOTHl B JIAOOPATOPUU M MPHEMAMH
oOparmieHusi ¢ JIabopaTOpHBIM OOOPYIOBAHHEM, M3yUYE€HHE W OMHcaHue (U3MYECKUX CBOWCTB
00pa3Ii0B HEOPraHMYECKUX BEIIECTB, HAOM0IeHNe Pu3nYecKuX (TUIaBlIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE W KOHJEHCALUs BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
MIPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHICTBUE MeJla ¢ KUCIIOTOI) ABJIEHUH, HaOII0AeHNE
W ONHCaHHME TMPU3HAKOB TMPOTEKAHHUS XHUMHUYECKHX peakuuid (paslokeHue caxapa,
B3aMMOJICHICTBHE CEpHON KUCIIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHWHW, B3aUMOJCHCTBUE >Keie3a c pactBopoMm coinu menu (ll), m3ydenue crmocoboB
paszeneHuss CMeceil: ¢ MOMOLIbI0 MarHurta, (UIbTPOBaHHE, BhINAPUBAHME, AUCTUIUISILIMS,
xpomarorpadus, TPOBEACHHE OYHCTKH TOBAPEHHOW CONM, HAOMIOJeHHE U  OIMUCAHHE
pe3yJabTaTOB MPOBEIEHUS OMBITA, WUIFOCTPUPYIOIIEr0 3aKOH COXPAHEHMs] MacChl, CO3JlaHHE
Mojienei MoJIeKyJ (IIapOCTEPKHEBBIX ).

Baxueiilue npeacTaBuTe M HEOPraHUYECKHUX BellecTB

Bozayx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 31eMEHT M IpOCTOE BELIECTBO.
Haxoxpaenue xucnopoja B mpupoe, GuU3ndeckue U XMMUYECKHUEe CBOWCTBA (PEaKLUU TOPEHHUS).
Oxkcupnpl. [lpumenenue kucnopona. CrocoObl TOMy4YeHHUS KHUCIOpoAa B JabopaTopuu |
npombIieHHOCTH. KpyroBopor kuciopoga B mpupone. O30H — amtorponHas Moaudukanus
KHCIIOPO/Ja.

TemnoBoli 3¢p(deKkT XUMHYECKOH peakluHu, TEPMOXUMUYECKUE YypaBHEHUS, 3K30- H
SHIOTEpPMUYECKUE peaKuUH. TOIMIMBO: Yroilb M METaH. 3arps3HEHHME BO3JyXa, YCHJIEHUE
MapHUKOBOT0 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bonopon — »snemeHT M mpocroe BewecTBO. HaxoxaeHue Bogopoaa B MPUPOIE,
(u3nyUecKkre U XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToNTydeHus. KuciaoTer u comu.

Mosnsipablii 00bEM Ta30B. Pac4€Thl 10 XUMUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoucTBa BOoAbl. Boma kak pactBoputens. PactBopbl. HaceliieHHble U
HEHACBILICHHBIE PacTBOpbl. PacTBOpMMOCTh BeHIECTB B Boje. MaccoBas A0Jsl BELIECTBA B
pactBope. XUMHYECKHE CBOMCTBa BoAbl. OcHOBaHMs. Ponbk pacTBOpOB B MpPUPOJAE U B KU3HHU
yenoBeka. KpyroBopor BoAbl B mpupone. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss neopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cosneoOpasyromiue (OCHOBHBIE, KHCIOTHBIE, aMpOoTepHbIe) U HecoeoOpasytoniue. Homenknarypa
okcu10B. DU3nuecKkue U XMMHYECKHME CBOMCTBA OKCUIOB. [lonydyeHune OKCcru10oB.



OcHoBanus. Kiaccudukanus ocHoBaHWM: IWMIETOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. Pu3nyeckne U XUMHUYECKHE CBOMCTBAa OCHOBaHui. llomydyenue
OCHOBAHMII.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usndeckue U XUMUYECKUE
cBoricTBa KUCIOT. P aktuBHocTH MetaiioB H. H. bekerosa. [1onyuenue kucior.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XUMHYECKHE cBoicTBa conel. Ilomyuenue
COJIEH.

['eneTnueckas CBs3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMNpEICTICHIE COJEPKaHUs KUCIOpOAa B BO3AyXe, MOIydeHue, coOupaHue,
pacrmo3HaBaHME U HM3y4EHUE CBOMCTB KHUCIOpOJa, HAOMIOJEHHE B3aUMOJICHCTBUS BEUIECTB C
KHCIJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUSI M IMPEKpaIlECHUs] TopeHus (moxapa), 0O3HaKOMJIEHUE C
oOpa3amMu OKCHJIOB U ONMCAHME WX CBOMCTB, IOJIydeHHE, COOMpPAHME, PAaCIO3HABAHUE W
H3ydeHHe CBOMCTB Boaopojaa (ropeHue), B3aumojcictBue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIB30BaHKUE BUAECOMATEPUATIOB), HaONIIOIeHHEe 00pa3oB BEIIECTB KOIMUYECTBOM
1 Monb, nccnenoBaHUE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C Pa3IMUHOM pacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM J0JIE pacTBOPEHHOrO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUlaMH (HAaTpUeM H KajbI[MeM) (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), HCCIEIOBaHUE 00pa3I[0B HEOPTAaHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/IeHUEe M3MEHEHUS OKpacKU WHIAMKATOPOB B PacTBOpax KUCIOT M LIEJIOUed, M3ydeHHE
B3aumozneiictBust okcuga meau (ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C METaJjaMu,
peakuuii HEUTpanu3aluM, IOJy4EeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, pEelIeHHE SKCIIEPUMEHTANIBHBIX 3ajad 1Mo TeMe «Baxuelnine
KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.

IMepuoguveckuii 3axkoH u Ilepuoanyeckass cucrema xumu4yeckux 3jementos /I, H.
MenpesieeBa. CTpoeHue aToMOB. XUMHYecKas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
peakumuu

[lepBbie mMOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIE€JI0YHO3EMENbHbBIE METaIbl, FAJIOr€Hbl, UHEPTHBIE T'a3bl).
DNeMeHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUIBI U THIPOKCUIBL.

Ilepuonnueckuit 3akoH. Ilepmomuueckas cucrema xumuyeckux odiaemeHroB J[. .
MenneneeBa. Koporkomepuonnas u jmmmHHOnepuonHas (opmbr [leproandeckoit cucTembl
xumuueckux snemeHToB [[. M. MenaeneeBa. Ilepuoast m rpynnbl. PU3MYECKUH CMBICHT
MOPSIIKOBOIO HOMEPA, HOMEPOB [1EPUOJIA U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocraB aromubix snaep. M3orombl. Onextponbl. CrpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB IMEPBhIX 20 XUMHUUYECKHUX AJIeMEHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEepUCTUKAa XHMHUYECKOIO DJJEMEHTAa IO €ro IOJ0KEHUIO B
ITepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHMSI paJlyca aTOMOB XMMHYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuonuueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. [l. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHas u HETOJsIpHAs ) CBS3b.
DNEeKTPOOTPULIATENLHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHasI CBSI3b.

Crenenp  okucieHus. OKHUCIUTENbHO--BOCCTAaHOBUTEIbHBIE  peakuuu. [Iponeccs
OKHUCJIEHUSI U BOCCTaHOBJIEHHS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3ydyeHue oO0paslioB BELIECTB META/NIOB M HEMETaUIOB, B3aMMOCHCTBHE THJIPOKCHIA
LHMHKA C PAacTBOpaMH KUCIOT W IIEJI0YEeH, IPOBEIECHHUE OIBITOB, WIUTHOCTPUPYIOLIUX TPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAaHOBUTEIBHBIX PEakluil (rOpeHue, peakuy pa3aoKeHHs], COSUHEHN).

Mescnpedmemmnoie ceasu



Peanu3anus MexXnpeIMeTHBIX CBS3€H NPU U3Y4EHMHM XMMHH B 8 KJacce OCYIIECTBIISIETCS
yepe3 WHCIIONb30BaHHE KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK U IOHSTHIA,
SIBJISTFOLLIUXCSI CACTEMHBIMHU JIJISl OTJIETIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mme ecTeCTBEeHHO--HAy4YHbIE TOHSATHSA: HAy4YHBIA (DaKT, THUIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOIIOJAEHHE,  DKCIEPUMEHT,
MOJICJIMPOBaHUE, U3MEPEHUE, MOJECIIb, SIBIICHHE.

®dusmka: MaTepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, HW3O0TOIIBI,
PaAMOaKTUBHOCTb, MOJEKYINa, JJEKTPUUYECKUN 3apsll, BEUIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, Ta3, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI MU3MEPEHUs, KOCMOC, TUIAHETHI,
38351, ConHIie.

buonorus: porocunTes, qpixanue, omocdepa.

I'eorpadusa: armocepa, rumpocdepa, MuHepanbl, TOpHbIE MOPOIbI, IMOJE3HBIC
HCKOMaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XuMu4ecKasi peakius

Ilepuonnueckuit 3akoH. Ilepmoanueckas cucrema XuMU4yecKux odinemeHtoB J[. .
MengeneeBa. CrpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOWCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, KalMsl, KaJbLMS W UX COCAUHEHUH B COOTBETCTBUHU C
MIOJIO’KEHUEM 3J1IeMeHTOB B [lepuondeckoil cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUAbl XMMHYECKOW CBA3U. THUMBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMNA KPUCTAIUIMYECKOM PEIIETKHM W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHWYECKHX BEIIECTB. XUMHYECKHE CBOMCTBA
BEILECTB, OTHOCSUIMXCS K Pa3jM4YHbIM KJIacCaM HEOPraHWYECKUX COEAWHEHMM, IeHeTH4ecKas
CBSI3b HEOPTaHUYECKUX BEIICCTB.

Knaccudukanuss XuMUYeCKUX pEaKIuil 1Mo pa3aIudHbIM MpHU3HAKaM (TI0 YUCITY B COCTaBYy
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, M0 H3MEHEHHUIO CTeneHei
OKHCIIEHUSI XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO yYACTHUIO KaTaiu3aropa). DK30- U
SHJOTEPMUYECKUE PEAKIINH, TEPMOXUMHIECCKUE YPABHEHUS.

[Tonstue o ckopoctn xumMH4eckod peakiuu. [lonarue o0 oOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusix. [loHAaTHe O TOMOreHHBIX MU TE€TepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsTHe O XuMHUYecKoM paBHOBecHMHU. DaKTOphl, BIHSIONIME HA CKOPOCTh
XUMHUYECKON PEAKIIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKLUU, DSIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTENbHOM peakiuu. CocTaBiieHue YpaBHEHMH OKHUCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OaaHca.

Teopus 31€KTPOTUTUYECKON AUCCOLUUALUU. DIIEKTPOIUTHI U HEIEKTPOIUTHL. KaTuoHBI,
QHUOHBL. MeXaHu3M JUCCOIMAllUM BEHIECTB C PAa3JIMUYHBIMU BHJIAMHU XWMHUUYECKOH CBS3H.
Crenens nuccornuanun. CUIbHBIE U CJIa0bIe JIEKTPOTUTHI.

Peakuuu monHoro oomeHa. YcioBHsI IPOTEKAaHUSI peaklUUid MOHHOrO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMM M COJIEH B CBETE
Mpe/ICTaBICHU 00 3IEeKTPONUTHYECKOW aucconuanui. KadecTBeHHblE peakIMy Ha HOHBI.
[TousTHE O TUIPONIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHMYEeCKHX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anaMmasa), CIOKHBIX BEIIECTB (XJIOpHIAa HaTpHUs),
HCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTHM XHWMHUUYECKOM PEAKIMU OT BO3JCHCTBUSA pPa3IMYHBIX
(hakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, IIpOLEcca JAUCCOIHUALNU
KHUCTIOT, IIeNo4Yel M cosieil (BO3MOXKHO HCIONb30BaHHWE BHUAECO MAaTEpHaliOB), MPOBEICHHE
OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAaHUS peakluii MOHHOrO oOMeHa (oOpa3oBaHHE
0cajJka, BBUICJICHHE Ta3a, o0pa3oBaHWE BOJNBI), OIBITOB, HIUTIOCTPUPYIOUINX MPUMEPHI



OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA (FOpPEHUE, peaklUM pa3ioKeHUs, COeIUHEHHS),
pacro3HaBaHuEe HEOPraHWYECKUX BEILECTB C IOMOIIbIO KAaYECTBEHHBIX pEeaKklUil Ha HOHBI,
pelIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl U HX coeIMHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTpPOEHHMS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOreHOB.
XHMHYECKHE CBOICTBA Ha IpUMEpe XJopa (B3aMMOAEWCTBHE C MeTalllaMd, HEMeTalllaMH,
mienoyamu).  XsopoBogopoa. ConsHas  KHUCIOTa, XUMHMUYECKHE CBOMCTBA, IOMy4YEHHE,
puMeHeHue. JleficTBre XJ10pa U XJIOPOBOAOPOa Ha OPraHU3M 4elloBeKa. BaykHelme XIopu bl
U UX HaXOXJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoO€HHOCTH CTPOEHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune u (pu3MyYecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOIM(UKALUYA KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceppl. CepoBomOpoJ, CTpoeHHE, (Ppu3nyUecKre W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCcHUIoB. CepHasi KUCIIOTa, (PU3NYECKUe M XMMHYECKHE CBOWCTBA
(oOmme Kak TpPENCTaBUTENS Kilacca KHUCIOT M crenupuyeckue). XUMHYECKHE peaKluH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4yeHHs CepHOW KHUCIOThl. IlpumeHeHue
cepHOM KUCIOTHI. CoNK CepHON KUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cyiab(ar-uoH. Haxoxaenue
ceppl M €€ COeQUHEHUN B IpuUpoAe. XHMHYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelsl
COEIMHEHUSMH Cepbl (KMCIOTHBIE JOXKIHU, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALLICHHUS.

OO6mast xapakTepucTuka 531eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHblE CTEMEHU OKHUCIEHUs. A30T, pacHpocTpaHEeHHWe B Mpupoie, (Gu3nueckue u
XUMHYecKkue cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKue 1 XUMUYECKue
CBOWCTBa, MosyuyeHne U npuMeHeHne. Comu aMMOHUS, UX (U3NUECKHEe U XUMUYECKHE CBOICTBA,
npumeHenue. KauecTBeHHas peakuys Ha HOHbI aMMOHHS. A30THas KHCIOTa, €€ MOJydYeHHeE,
¢usnyeckne M XHMMHUYECKHE CBoicTBa (0oOmMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonb3oBaHue HUTPATOB M COJNEH aMMOHHUS B KauecTBE MHUHEPaJIbHBIX
ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOMICH Cpellbl COCTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKM, 3arpsi3HEHHE BO3AyXa, MOuYBbl U BOnoEMOB). PDochop, amnoTpomnHble MoaudUKaLuu
docopa, ¢pusznyeckue nu xummuueckue cporctBa. Oxcun docdopa (V) u docdhopHas kucnora,
¢u3ndyeckne M XUMHUYECKHE CBOWCTBa, monydeHue. lcmomb3oBaHue (ocdaroB B KadecTBe
MUHEPATbHBIX YI00pECHHIA.

OO6mas xapakrepuctuka 3jeMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHUS. YTIIEPOJ, aJUIOTPOIHbIe MOAM(HUKALINY, PACIPOCTPAaHEHHE B
npupoje, Gusndeckue U XMMUIecKrue cBoicTBa. AncopOuus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriaepona, ux (Gpusnueckue U XMMUYECKUE CBOMCTBA, ACHCTBUE HA KUBBIC OPraHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJIOTHYeCKUe MPOoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a TJ100aIbHOr0 MOTEIJIEHUsT KIMMaTa, MapHUKOBBIA 3¢ dexr. YronpHas kuciora u eé
conu, uX (U3MYecKHe M XMMHUYECKHE CBOWCTBA, NOJy4YeHUE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUSAX yIriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJN, IJMIEPUH, yKCycHas Kkucinora). llpuponHeie
HUCTOYHUKU YIJIEBOAOPOJOB (Yyroiab, HPUPOIHBIA Ta3, HEPTh), MPOAYKThl HX NepepabOTKH
(OeH3uH), UX poisb B OBITY M MPOMBILUIEHHOCTH. [TOHATHE 0 OMOIOrMYeCKN BaXKHBIX BELECTBAX:
KHUpax, Oenmkax, yriaeBoJaX — W HMX pPOJM B JKM3HHM YelOBeKa. MarepuanbHOEe eIWHCTBO
OPraHUYECKUX U HEOPTraHUYECKUX COEAUHEHUN.

KpemHuii, ero Qusnueckue M XHMMHUYECKME CBOMCTBA, IOJy4YeHHME W IPUMEHEHHE.
Coenunenus kpemHus B mnpupoae. OOmue mnpenctaBieHus o0 oxcuae kpemuus (1V) u
KpeMHUeBO! kuciore. CUIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBINIIEHHOCTH. Baxkueiime



CTPOUTENIbHBIE MaTepuajbl: KEepamMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiaembr
0€30I1acHOr0 UCIOIb30BAHMS CTPOUTEIBHBIX MATEPUAIIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii Ikcnepumenm:

u3ydyeHue o0pa3lioB HEOPraHMUYECKUX BEUIECTB, CBOMCTB COJISIHOM KHMCIIOTBI, IPOBEJICHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJEHHUE NMPU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (Gpu3nuecKrue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M MX COCAMHEHHUI (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJIOpUAOB (TajJoreHua0B),
O3HAaKOMJIEHHE C oOpa3mamMu ceppl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEpHUaoB), HaOdIOfeHHEe TMpolecca OOYrJMBaHUS — caxapa IOjA  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHON KHCIIOTHI, N3yUYeHHE XUMHUECKIX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTBI, TPOBEJICHHE KAuyeCTBEHHOW peakiuM Ha Cylb(paT-uOH U HaONIOJeHHE MpHU3HAKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMM CBOICTBaMHU a30Ta, ¢ochopa M HX COCAUHEHH
(BO3MOXHO HCIIOJIB30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (pocHOpHBIX yrnoOpeHui,
MOJy4YeHHue, coOupaHue, paclHo3HaBaHWE M H3yYCHHME CBOWCTB aMMHaKa, IPOBEIECHUE
KayeCTBEHHBIX pEaKkUMi Ha HOH aMMOHMS U (ocdar-uOH M H3y4YEHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTBHI C MeJbl0 (BO3MOXKHO
UCIONB30BaHUE BHUIEOMATEPUANIOB), M3Y4YE€HUE MOJETIEeH KPUCTAJUIMYECKUX PEHIETOK ajMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJEHHE C MPOLIECCOM aACOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM NPOTHUBOras3a, Mojy4yeHue, coOnpanue, pacrno3HaBaHue
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CHWJIMKAaT-HOHbl W W3Y4YEHHE IIPU3HAKOB HX IPOTEKAaHUs, O3HAKOMIICHHE C MpPOLYKIHUEH
CUJIMKAaTHOM IPOMBIIUICHHOCTH, PELICHUE HKCIIEPUMEHTAIBHBIX 33J1ad 110 Teme «BakHelmue
HEMETaJIJIbl U UX COETUHEHUSD.

MeTtaJu1bl M MX COCIHHECHHUS

OOmast xapakTepUCTHKAa XUMHUYECKUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHM HX
nonoxkenus B [lepuonnueckoit cucreme xummudeckux snemMeHToB . . MenaeneeBa u crpoeHus
atoMoB. CTpoeHHE MeTalioB. MeTtalnudeckas CBs3b M METaJUIMYeCKas KpUCTAJIIMYECKast
pemeérka. OIEKTPOXMMHYECKUN psii HalnpsDKeHHH MeraioB. dusnueckue M XMMHUYECKHE
cBoiicTBa MetayuioB. OOue crnocoObl MoydeHuss MeTauioB. [IoHATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI X OT Koppo3uu. CriaBsl (cTanb, 4YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lerounbIe MeTaIUIBL: TOJIOkKEHHE B [leproandeckoil cucteMe XuMHUECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpoeHHE UX aTOMOB, HaXOXJAEHUE B Npupojae. OuU3N4ecKue U XUMUUYECKUE
CBOMCTBa (Ha npuMepe HaTpus U Kanusi). OKCUIBI U THIPOKCHbI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIIIOB U UX COEIMHEHUM.

[[lenoyHO3eMeNnbHBIE METAUIBl MAarHuii W KajiblMil: mojoxeHue B Ilepumommyeckoit
cucreMe xumuueckux snemeHToB J[. MI. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXKICHHE B
npupozae. OU3NYECKUe U XMMHYECKME CBOWCTBA MAarHus M Kajlblusa. BaxkHelmue coelnHEHUs
Kanbpus (OKCUM, TUAPOKCUA, cou). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Anromunuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux saemeHtos I, M.
MenpeneeBa, CTpOEHHE aToOMa, HaxoXJeHUe B npupoae. dusndeckne 1 XMMHUYECKHE CBOMCTBA
aIOMUHUA. AMOTEpHbIE CBOMCTBA OKCHUJA U THPOKCH/IA AIFOMUHUS.

XKeneso: mnonoxenne B Ilepmommueckoir cucreme xumudeckux oanemeHtos J[. U.
MenzeneeBa, CTpOEGHHE aTOMa, HaXOXAEHHUE B npupozae. Puznueckue U XUMUUYECKUE CBOWCTBA
xeneza. Oxkcupapl, rugpokcuasl u conu skenesa (ll) m xenesa (ll), ux cocras, coiicTBa u
MIOJIyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHME C o00pasllaMd METalJIOB M CIUIaBOB, UX (PU3NYECKUMH CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIOJIb30BAaHHE BHIEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIMs U HATPUs C BOJOH (BO3MOXXHO HCIOIb30BAHUE
BHJIEOMATEpHUAIOB), HCCIEOBAHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOpEeHUs 3Kee3a B



Kuciopose  (BO3MOXKHO — HCIIOJIb30BAaHME  BHUAECOMATEpUaoB), IPU3HAKOB  IMPOTEKAHUSA
KaueCTBEHHBIX PeaKlMii Ha MOHBI: MarHUs, KaJbIUs, alFOMUHUA, IMHKA, xkene3a (l1) u xenesa
(1), memu (1), HaGrOIEHME W OMKMCAHHUE TPOLIECCOB OKPANIMBAHUS IIAMEHM MOHAMHU HATpUs,
KaJusl W Kajublus (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPUANIOB), UCCIIEOBAHUE aM(OTEPHBIX
CBOICTB TUJPOKCH/IA ATFOMUHUS U TUAPOKCUIA IIMHKA, PEIICHUE YKCIIEPUMEHTATbHBIX 33a7a4 110
TeMme «BaxHelnie MeTamibl U UX COSIUHEHUSD.

XHuMHS M OKpYXKaIOIIas cpeaa

BemectBa u MaTepuanbl B MOBCEJHEBHOW >KM3HU uYeloBeka. bezomacHoe mcnoiab30BaHUE
BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momours Npu XUMHYECKHUX OXKOrax H
OTpAaBJICHUSX.

XUMHYECKOe 3arps3HeHHE OKpYKaroIel cpeabl (MpeaenbHas JomycTUMasi KOHIEHTpalus
Bemiects, nanee — [1/1K). Pons XxuMuu B pemieHuu 3K0I0rHIeCKUX MpoodIeM.

Xumuueckuii IKcnepumenm:

H3ydeHue 00pa3ioB MaTEPHAIOB (CTEKIIO, CTUIAaBbI METAJJIOB, IMOJIMMEPHBIE MaTEPHAIIHI).

Mesicnpedmemmnwie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMpPU U3Y4YEHUU XMMHH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATHUH, TaK M MOHSITHIA,
SIBJIFOILIMXCS] CACTEMHBIMHU U1l OTZEIbHBIX IPEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE MOHSATHUS: HAaydHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KilacCUpUKanus,  I[EePUOJUYHOCTb,  HAOIIOJEHHE,  HKCIEPHUMEHT,
MOJICTTHPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBLIN 3P PEKT, TEXHOTOTUSI, MATEPHAIIBI.

®usuka: MaTepus, aTroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBbI,
PaMOaKTUBHOCTb, MOJIEKYJIa, DSJEKTPUUYECKUH 3apsia, TMPOBOJHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKHU, (DOTOANIEMEHT, BEIECTBO, TeI0, 00bEM, arperaTHOe COCTOSHUE BeIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAUIMYECKas pelEéTKa, CIUIaBbl, (U3WYECKUE BEITUYMHBL,
€IMHULIBI U3MEPEHHU S, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢dorocunTes, apixanue, O6uocdepa, s3kocucTeMa, MUHEpaIbHbIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIbHBIEC BEILIECTBA.

l'eorpadusi: armocdepa, rugpocdepa, MHUHEpaabl, TOpPHbIE TOPOJbL, IOJE3HbIE
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



INTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O 0O0IIEero o0pa3oBaHUs
JOCTHTAIOTCS B X0/1€ 00yUeHHUs] XUMHUHU B €JUHCTBE y4eOHOW U BOCIIUTATEIILHON IESITEIbHOCTH B
COOTBETCTBHUM C  TPAIUIMOHHBIMH  POCCHHCKUMH  COIMOKYJIBTYPHBIMH M  JIYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpaBWJIaMU U HOPMaMU MOBEACHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3ALIMU 00YYaIOIIUXCS.

JIMYHOCTHBIE Pe3yJabTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMIl M pacIIUpEeHHE ONbITa JNESATEIIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPpHOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HaclleIni0, TIOHUMaHMs 3HAa4YeHUs XMMUYECKOM HayKd B JKU3HHM COBPEMEHHOr0 OOIIeCTBa,
CIOCOOHOCTH BJAJIETh JOCTOBEPHON HMH(oOpMaIiei o MmepeoBhIX JOCTHKEHUSX M OTKPBITHAX
MHUPOBOW M OTEYECTBECHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MHUpa U 00IIeCTBA;

2) rpa:KIaHCKOT0 BOCIIMTAHMA:

MPEJCTaBICHUS O COIHUAIBHBIX HOPMax M MpPaBHJIAX MEXIMYHOCTHBIX OTHOIICHWH B
KOJIJIEKTUBE, ~ KOMMYHHMKAaTHBHOW  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIIeIOBATENIbCKOW, TBOPYECKOH W JPYTMX BHJAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOil COBMECTHOM e TETFHOCTH IPH BBIITOJTHEHUH Y4eOHBIX, ITO3HABATEIFHBIX 33124,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILIHM B IpoOLEcce 3TOH y4eOHOW IeaTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEJCHHWE M TIOCTYNIKM CBOMX TOBAapHINEH C TIO3WIWU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHYECKHUE  TPEJACTABICHUS O  BEIIECTBE M XHUMHYECKOM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIOIIME OCHOBY JUIS
MOHUMaHMUsS  CYIIHOCTH HAy4yHOH KAapTHMHbI MHpa, NpPEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SIX YEIIOBEKAa C MPUPOAHON Cpefoi, 0 poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEN;

[I03HaBaTe/IbHbIE MOTHBBI, HAlpaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUN 1O XUMUH,
HEOOXonuMBbIE Uil OOBSICHEHHs HAOMIOZaeMbIX MPOIECCOB M SBJICHUH, IO3HABATEIBbHOM,
MH(OPMAIIMOHHON U YUTATENIbCKOM KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM pabOoThI
C y4eOHBIMU TEKCTaMHU, CIIPABOYHOW JIUTEPATYpOH, JOCTYIMHBIMU TEXHHUYECKUMH CPEACTBAMHU
MH(POPMALIMOHHBIX TEXHOIOTUIA;

WHTEpeC K OOYYEHUWIO W IMO3HAHWIO, JII0O03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUI0, MPOSKTHOW M MCCIIEI0BATENbCKON AESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH M YPOBHs 00yueHUs B JalbHEHIIEM;

4) hopMuUpOBaHNS KYJIbTYPbI 3/I0POBb:

OCO3HAHUE IIEHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 30POBBIO,
YCTAHOBKM Ha 3J0pOBBIA 00pa3 >XU3HU, OCO3HAHME IOCIEICTBUI M HEMPUSATHE BPEIHBIX
MpUBBbIUEK (YHOTpPEOIEHUsI aKOrojisl, HApKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOJCHUS
npaBuil 0€30MaCHOCTH MpPH OOpalleHUH € XUMHYECKMMHU BELIECTBAMH B OBITY M pealbHOM
KHU3HH,

5) TpynoBOro BoCIUTAHUS:

MHTEpEeC K MPaKTUYECKOMY M3yUYeHHIO npodeccuil u Tpya pa3indyHoro poja, yBaKeHHe K
TPYLy M pe3yabTaTaM TpPYAOBOW JESATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE INPUMEHEHUS
MPEIMETHBIX 3HAHWM 10 XWMHH, OCO3HAaHHBIH BHIOOP WHAWBUIYAILHOW TPaeKTOPUHU
MPOJOKEHUsST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,



OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHenHoW mpodeCCHUOHATBHON ACITEIHbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTD aJaliTUPOBAThCS B MpoheccroHalbHOM cpee;

6) 3K0J10rHYecKOro BOCIIUTAHUS:

AKOJIOTHYECKHU 1EJIECO00pa3HOe OTHOIICHUE K MPUPO/IC KaK MCTOYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAaHHUSA, MOHMMAaHHUE LIEHHOCTU 370pPOBOTr0 M 0e30MmacHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHME IIEHHOCTH COOIIOACHUS MPaBMII O€30IMacHOr0 TMOBEACHUS MPU pabOTe C BEIIECTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJTydaeMble MPU HM3YUCHUH XUMHUHU, IS PELICHHS
3a71a4, CBA3aHHBIX C OKPYXKAIOIIEH NMPUPOAHON CPENOM, 1JI MOBBIIEHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00aTBHOr0 XapaKkTepa HKOJIOTMUECKUX MpoOJieM U MyTed UX perieHus
MOCPEJICTBOM METOJ0B XMMHH, SKOJIOIMUYECKOTO MBIILICHUS, YMEHUSI PYKOBOICTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOW U COLMATIbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX PE3YNIbTAaTOB BBIICISIOT 3HAYUMBIE IS (OpPMHpPOBAHUS
MHUPOBO33pEHUsT OOIICHAYYHbIE MMOHSATHS (3aKOH, TEOPHSs, MPUHIUI, TUTIOTE3a, (aKT, CHCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYTroe.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (OPMUPOBATH MPE/ICTABICHHUE O
LIETTOCTHOM HAy4YHOM KAapTHHE MUpa, U YHUBEpCAIbHbIC Y4eOHbIEC JCHCTBUA (ITO3HABATENbHEIE,
KOMMYHHMKAaTHBHbIE, PETYJIATUBHbIE), KOTOpble olecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENTFHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU AeSITENbHOCTH.

IHo3naBaTeIbHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue A1eMCTBUA:

YMEHHsI UCHOJIB30BaTh NPUEMBI JIOTHUECKOrO MBIIUICHUS TPU OCBOCHUHM 3HAHUMA:
pacKpbIBaTh CMBICH XHMHYECKUX TMOHATHH (BBIIEISITh WX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMU MOHSATHUSMH), UCIIONH30BATh MOHATUS 11 OOBICHEHHS
OTHENbHBIX (DaKTOB M SBJICHWH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KIacCHU(PHUKAIIUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIIMil, yCTaHaBIMBATh MPUUMHHO-CIEACTBEHHBIE CBSI3U
MEXIy O0BEKTaMH U3Y4YCHHS, CTPOUTH JJOTUUECKUE PACCYKACHHS (MHAYKTUBHBIC, IETyKTUBHBIC,
10 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOYCHUS;

yMEHUE MPUMEHSATh B MPOIECCe MO3HAHUS MOHATHUS (IIPEIMETHBIE U METalpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIOJIb3yeMble B XHMHH, MPEOOpa3oBBIBATH IIHMPOKO
MPUMEHSIEMbIE B XUMUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJI 3JIEMEHTA),
XxuMu4deckas ¢opMyla M ypaBHEHHE XHMMHUYECKOH pEakIuu — TMpU pelieHud ydeOHo-
MO3HABATENbHBIX 33/lay, C Y4YETOM DOTHX MOJICNBHBIX TMPEJACTABICHUN BBIABISTH U
XapaKkTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHYECKHUX BEIECTB U
XUMHYECKUX PEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUAEMBIX MPOIIECCaX U SBJICHUSX.

ba3oBble uccienoBaTebCcKue AeiiCTBUA:

YMEHHE HCIONb30BaTh MMOCTABICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKXKE B KA4eCTBE OCHOBBI Il (DOPMHpPOBAHUS THUIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOpETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPTaHU3AIMH M TPOBEACHUIO YYCHHUYECKHUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIIECcca, CAMOCTOSATEIHHO MPOTrHO3UPOBATH €TI0
pe3ynbTar, GopMyaupoBaTh OOOOIICHUS W BBIBOABI IO pE3yibTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETOBAHMsI, COCTABIISATh OTUYET O MpoeTaHHON padoTe.

Paborta ¢ nngopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB
1 (HopM IpeCTaBICHHUS, TOTyYaeMYI0 3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJspHAs TUTepaTypa
XUMHYECKOTO COJEp)KaHUsl, CIPAaBOYHBIE TOCOoOMs, pecypchl HTepHeTa), KpPUTHUYECKH
OILICHHBATh MTPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSATh Pa3IMuHble METO/IbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE UH(pOpMALUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX I BBHITTOTHEHUS yYEOHBIX U TO3HABATENIbHBIX 3324
ONpEeNeNEHHOro0 THUIA, MPHOOPETEHUE OMbITa B OOJACTH WCIONB30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCIIOIB30BAHMS PA3THYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTHUMANbHYIO (OpMY MpeACTaBICHUS
nH(pOpMaIMK ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/ladyl HECIOKHBIMUA CXEMaMH, TuarpaMMamu,
npyrumu ¢popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHAIM3UPOBATh B MpoIlecce Yy4eOHOM U Hcciel0BaTeNbCKON
JeSITeNbHOCTA UH(OPMAIIHIO O BIUSHUU POMBIIILIEHHOCTH, CEIHCKOT0 X035HUCTBA U TPAHCIIOpPTa
Ha COCTOSIHHE OKPYKAIOIICH MPUPOIHON CPEIBI.

KoMMyHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHUs 3aJaBaTh BONPOCHI (B XOJe Juanora W (WId) AUCKYCCHU) MO CYILIECTBY
o0CyKITaeMol TeMbl, (OPMYJIIMPOBATh CBOM TIPEUIOKCHHUS OTHOCHTEIHHO BBIMOJHCHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHsI IPEACTABIAThH MOTyYeHHBIC Pe3yabTaThl TO3HABATEIBHOMN IEATETHHOCTH B YCTHBIX
M THUCHBMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 PE3YIhTATOB BBHIMOIHCHHUS XUMHYECKOTO
JKCcrepuMeHTa (71abopaTOpHOTO OMbITa, J1a0OpaTOPHON pabOTHl MO HCCIECIOBAHUIO CBOKMCTB
BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y9eOHOI'0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIHLHON U
HCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HHUKAIOUIMX MpPoOJieM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COTJacOBAaHUSA MO3HMIHKA (00CYXAEHHS, OOMEH MHEHUSMH, «MO3TOBBIC
MITYPMBI», KOOPJAMHAIIMSI COBMECTHBIX JICUCTBHIA, ONPEICICHIE KPUTEPUEB TT0 OLIEHKE KauyecTBa
BBITIOJITHEHHOW PabOTHI U IpyTHe).

PeryasiTuBHbIe yHUBEpPCAIbHbIE Y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITEIBHO OMPEENATh LeIN ACITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W IPU HEOOXOJWMOCTH KOPPEKTHPOBATH CBOKO JEATEIBLHOCTh, BHIOWPATH
HauOomee dG(EeKTUBHBIE CMOCOOBI  pelmIeHHWs Y4eOHBIX M TMO3HABATENbHBIX  3ajad,
CaMOCTOSITENTLHO COCTaBIISATh HIJIM KOPPEKTUPOBATH MPEUIOKEHHBIN aaropuTM JCUCTBHA TPH
BBITIOJTHCHUM 33J]aHUi ¢ Y4€TOM IIOJIYYCHHSI HOBBIX 3HAHHA 00 HW3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMSIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOI'O PE3yNIbTaTa 3asBICHHON 1IeMu,
YMEHHE UCIOIB30BaTh U AaHATU3UPOBATh KOHTEKCTHI, MPEJIaraeéMble B YCIIOBUU 3aJaHUI.
MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHIO O0SI3aTENIBHOTO CONEp’KaHUs,
YCTaHOBJICHHOTO JlaHHOW (efepaibHO pabouell MporpaMmoi, BBIICISAIOT: OCBOCHHBIE
Oo0y4arolMMHUCST Hay4dHblEe 3HaHMS, YMEHHUS U CHOCOObI JAEWUCTBUM, crneuuduueckue st
MpeIMeTHOW o0nacTu «XUMHUS», BUIBI JAEATEILHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEpPIPETAIHNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K konmy obydenus B 8 kjacce mpeaMeTHBIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakath CHOPMUPOBAHHOCTH Y 00yUJAIOIINXCS YMEHHH:

- PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMHUECKHUH 3JIEMEHT,
MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOpOJHAS M HEOJHOPOJHAS), BAJIEGHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJISpHAs
Macca, MaccoBas JOJISI XUMHUYECKOrO0 JJIEMEHTAa B COCOUHEHHH, MOISAPHBIA 00BEM, OKCHUI,
KHCIIOTa, OCHOBaHHWE, COJb, D3JEKTPOOTPUIATEIILHOCTh, CTENEHb OKUCICHUS, XUMHYeCKas
peakius, KiacCH(UKANHUS PEaKIUi: peaklud COCIUHCHUS, PEaKIUU DPA3JIOKCHUS, PEaKInu
3aMelIeHHs], PeakI 00MeHa, SK30- M YHAOTEPMUUYECKUE PEAKIUH, TEIIOBOH 2 (eKT peakinu,
SIIPO aTOMa, JIEKTPOHHBIN CI0W aToMa, aTOMHasi OpOUTalb, paJUyC aToMa, XUMHYECKas CBSI3b,
MOJISIpHAsl W HETOJsIpHAs KOBAJICHTHAS CBSI3b, MOHHASI CBS3b, WOH, KaTHOH, aHMOH, PacTBOpP,
MaccoBas J10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTPAIKs) B pacTBOPE;

- WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATUN M MPUMEHSTH ITH MOHSITHSI
MIPY ONTUCAHWH BEIECTB U WX MIPECBPAICHHIA;



- UCMOJIb30BaTh XMMHYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS (OPMYJ BEILECTB U YpPaBHEHUH
XUMHUYECKUX PEaKLnii;
- OMpE/ETATh BaJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COCJIMHEHHSX, CTENCHb OKHCICHHS
3JIEMEHTOB B OWHApHBIX COEAMHEHMSIX, NMPUHAAJIECKHOCTh BEIIECTB K OMNPENCIIEHHOMY Kiaccy
COeIMHEHMH 1o GopMyiaM, B XMMUYECKOHN CBSI3U (KOBAJIEHTHAsI U MOHHAs1) B HEOPIaHUYECKUX
COEIMHEHUSIX;
- packpbiBaTh cMbica [lepumonmueckoro 3akona JI. M. MenaeneeBa: IEMOHCTPUPOBATH
ITOHMMAHHE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKCHHUS B
[lepoguueckoil cucTeMe, 3aKOHOB COXPAHEHMsSI MacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOT'O yU€HUs, 3aKOHa ABOraipo;
- ONHUCHIBATh M XapakTepu3oBaTh TaOnMuHylo (opmy Ilepmomuueckoil cucTeMbl XMMHYECKHUX
AJIEMEHTOB: PA3JIUYaTh MOHATHS «TJIaBHAs noArpynna (A-rpymnmna)» u «mobdounas noarpynna (b-
rpymnna)», Majable U 00JibIINE NIEPUOAbI, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B TaOIULE
«Ilepnonuueckass cucrema xmMudeckux diemeHToB JI. M. MenneneeBa» ¢ YHUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUECKHX 3JEMEHTOB (COCTaB M 3apsj sAapa, oOliee
YHCJIO JIEKTPOHOB U PACHPEEIIEHNE UX O AJEKTPOHHBIM CIIO0SM);
- KJIacCU(PULMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKHE BEIECTBA, XUMUYECKHE PEAKLIUU
(10 yMCNTy U COCTaBY YYaCTBYIOIIMX B PEAKLIUHU BEILECTB, I10 TEMIIOBOMY 3D DEKTY);
- XapakTepu30BaTh (OMHCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KIACCOB,
IIOATBEP)KJasl  ONMCAHME IIPUMEPAMH  MOJEKYJSIPHBIX  YPABHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLnii;
- TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUUECKHUX MIPEBPAIICHUH B pa3IMYHBIX YCIOBUSX;
- BBIYHCIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl BEILECTB, MACCOBYIO JIOJIO
XMMHUYECKOT0 3JIEMEHTa MO (GopMyse COCIUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKI1u;
- IPUMEHATH OCHOBHBIE ONIEPALIUU MBICIUTEIbHON JEATEIBHOCTH — aHAJIN3 U CUHTE3, CDABHEHHUE,
0000111eHe, CUCTEeMAaTU3aIUIo0, KIacCu(UKAIUIO, BbISIBIEHUE MPUYMHHO-CIIECTBEHHBIX CBSA3EH
— JI U3y4€HHUS CBOWCTB BEUIECTB M XUMHYECKHUX DPEAKIMM, €CTECTBEHHO-HAayYHbIE METO]IbI
NO3HAaHUs — HaOMIoeHUe, W3MEpPEeHHEe, MOJEIMPOBAHUE, OSKCIEPUMEHT (peaybHBId U
MBICJICHHBIN );
- CJIeZI0BATh MIpaBUJIaM I10JIb30BAHUS XUMUYECKON MOCYI0M U Ja00paTOpHbIM 000pyIOBaHUEM, &
TaKKe NMpaBujIaM OOpaIeHUs ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO IMOJYYECHUI0 M COOMPaHMIO ra3000pa3HbIX BEIIECTB
(Bomopona M KHCJIOpOJA), IPUTOTOBJIEHHMIO PAcTBOPOB C ONPENEIEHHONM MacCOBOW Joiel
pPacTBOPEHHOrO0 BEUIECTBA, IUIAHUPOBATh W IPOBOIUTh XHMHUYECKHE DKCIIEPUMEHTBHI I10
pAclO3HABaHUIO pACTBOPOB INEIOYEH M KHUCIOT C IOMOLIbIO HHAMKATOPOB (JIAKMYC,
¢benondranenH, METUIOPAHX U IpYTHE).

K koniy oOyuenus B 9 kjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c)OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:
- PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
HUOH, KaTWOH, AaHHOH, TIIPOCTO€  BEIIECTBO,  CIOKHOE  BELIECTBO,  BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHHUS, XMMHMUYECKas pEaKlus, XUMHUYECKas CBS3b,
TETI0BOM 3(PQeKT peakuuu, Moib, MOJSIPHBIA 00BEM, PACTBOP, IIEKTPOIHUTHI, HEIIEKTPOIUTHI,
INEKTPOIMTUYECKas] JUCCOLUAIMS, PEAKIMM HOHHOrOo OOMEHa, KaTajlu3arop, XUMHYECKOoe
paBHOBecHe, OOpaTHMMble M HEOOpaTHMble pPEaKIMH, OKUCIUTEIbHO-BOCCTaHOBHUTEIbHbIE
peakuuy, OKUCINUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAaHOBJIEHHME, alUIOTPOIUS,
aM(pOTEepHOCTh, XUMHYECKasl CBA3b (KOBAJCHTHAs, MOHHAs, METANIMUECKast), KpUCTaNInYecKas
pelmeéTka, KOppO3Usl METAUIOB, CIUIABbI, CKOPOCTh XMMHMYECKOHM pEaKIMH, MPEeNeiIbHO
nonyctuMas konteHTpauus [1JIK BemecTsa;



- WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUN M MPUMEHSITH 3TH MOHSITHS
MIPY OMHUCAHHUH BEIIECTB M UX MPEBPAIICHHUIA;

- UCTOJIb30BaTh XMMHMYECKYIO CHMBOJMKY JJIsI COCTaBJICHUS (OpPMYIN BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIIN;

- OINpeneNisITh BaJCHTHOCTh U CTEMEHb OKHCICHUS XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOrO COCTaBa, NMPUHAMJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COSAUHEHUN IO
(dbopmymnaM, BUJl XUMHYECKON CBS3H (KOBAJICHTHAsI, MOHHASI, METATMYECKAs) B HEOPTaHUICCKUAX
COCMHEHMX, 3aps] MOHA MO XMMHUYECKOH (opMyle, XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COECAMHEHUH, TUI KPUCTAJUINYECKON PeIIETKH KOHKPETHOTO BELIECTBA;

- packpsiBaTh cMmbich Ilepuogmueckoro 3akona J[. M. MenneneeBa m JEMOHCTPUPOBATH €rO
MOHMMAaHUE: ONMCHIBATh M XapakTepu3oBaTh TaOnmuuHyio (opmy Ilepuoanueckoil cucremsl
XUMHYECKUX JJIEMEHTOB: pa3jinuaTh MOHSATHUS «TJaBHas moarpynmna (A-rpynmna)» u «mobodHas
noarpynna (b-rpymnmna)», Manele u OonbLIME NEPHOABI, COOTHOCUTH OOO3HAYEHMS, KOTOpPbIE
MMEIOTCS B TEPUOAMYECKOM TabnmuIe, ¢ YHCIOBBIMU XapaKTEpPUCTUKAMHU CTPOEHUS aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, oOliee Yncio IEKTPOHOB U paclpesieieHue ux
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHNE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB
U UX COCIMHEHMH B IMpenenax MajbIX MEepUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOSHUS HUX
aTOMOB;

- KJIacCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTraHMUECKHE BEIECTBA, XUMUUECKHUE PEAKIIUU
(mo 4mciIy W COCTaBYy YYAaCTBYIOIIMX B pEaKIMU BEHISCTB, MO TemioBoMy 3ddekrty, Mo
W3MEHEHHUIO CTENEHEH OKUCICHHUSI XUMHUYECKHIX DJIEMEHTOB);

- XapakTepu30BaTh (OMHCHIBATh) OOIIME U CrENU(PUUIECKUE XMMUYECKHE CBOMCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, TIOATBEPKIas ONMHUCAHUE MPUMEPaMU MOJIEKYJISIPHBIX ¥ MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHil;

- COCTaBIISITh YPaBHEHHUS SJICKTPOIUTUYECKON JUCCOIMALUN KUCIIOT, IIEI0YeH U CONel, MOTHbIE
Y COKpaIméHHbIE YPaBHEHUS PeaKINii HOHHOT'O0 0OMEHa, YpaBHEHHS PEAKIIHH, TOJTBEPIKIAIOIINX
CYIIECTBOBAHHE FCHETUYECKOM CBSI3U MEK]y BEILIECTBAMH Pa3IMUHBIX KIaCCOB;

- pacKkpblBaTh CYIIHOCTb  OKHMCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajlaHca ATUX PEaKIIMii;

- TMPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS, BO3MOKHOCTH
MIPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B PA3INYHBIX YCIOBUSAX;

- BBIYUCIATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHYECKOTo 3JIeMeHTa Mo (opmyse COoeJUHEHMs, MAacCOBYIO JIONIO BEIIECTBa B PacTBOpE,
MPOBOJUTH PAcUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

- cOOMIOAATh MpaBWIIa MOJIb30BAaHUS XUMUYECKOH MOCYION | JTa00paTOPHBIM 000pyI0BaHHEM, a
TaKXe MpaBuiia oOpalleHus! C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKUHUSMU IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO IMOJYYEHUIO M COOMPAHUIO Tra3000pa3HbIX BEIIECTB
(aMMHMaKa M yriaekuciaoro rasa);

- TIPOBOAWTH PEAKIHH, MOATBEPKAAIONINE KAUYeCTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpUI-, OPOMHUI-, UOAUI-, KapOoHaT-, docdar-, CUIHMKaT-,
cynbdar-, THAPOKCHUA-MOHBI, KATHOHBI AaMMOHHS M HOHBl H3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

- IPUMEHSTH OCHOBHBIE OIEPAIUU MBICIUTEIHHON JESTENbHOCTH — aHAIIU3 U CUHTE3, CPDABHEHHUE,
000011IeHe, CHCTEMAaTH3alluI0, BbISIBIICHHE MPUYUHHO-CIIEJCTBEHHBIX CBS3€H — ISl M3y4eHUS
CBOMCTB BEIIECTB W XHUMHUYECKHUX PEAKIMi, €CTECTBEHHO-HAyYHBIE METOJbl IIO3HAHHUS —
HaOI0IeHUE, U3MEPEHUE, MOJICTUPOBAHNE, DKCIIEPUMEHT (PEalIbHbIN U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacon
Ne HaumenoBanue pa3ienos u DJIeKTpOHHbIe (LM (ppOBbBIE)
n/m TeM MPOrpaMmbl Bcero Konrpoinusie IipaxTadecKkue o0pa3oBaTesibHbIE PeCYPChI
padoThbI padoThbI
Paznea 1. [lepBonayajibHble XMMHUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOH JIeSITeIbHOCTH https://m.edsoo0.ru/7f41837c
yeJioBeKa
19 BerriectBa 1 xXuMu4ueckue 15 1 bubmuoreka IJOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTaBuTe M HEOPraHMYeCKNX BelleCTB
21 Bosnyx. Kucnopona. [lonsitue 6 bubnuoreka LIOK
00 oKCcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopona. [Tonsarue o 8 1 bu6nmmoreka [JOK
KHCIIOTaX U COJIAX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 bub6nmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 2 bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHCHHI https://m.edsoo.ru/7f41837c
Hroro mo pasnery 30

Pasnen 3. [lepunoanueckuii 3axon u Ile

XumMudeckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE pPe€aKumn

puoanveckasi CHCTEMa XUMHUYECCKHUX 3JIEMECHTOB ,)1. H. Menpeneena. CTpoeHne aTOMOB.

3.1

[Iepuonnueckuii 3aK0H U
Ilepnonmueckas cucrema
XUMHYECKUX 31eMeHTOB /1. H.
MenpeneeBa. CtpoeHue aToma

bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKas CBI3b.

3.2 OKHCIUTETBLHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC PCAKIINU
Bbubnuorexa [JOK
Hroro no pasery 15 https:// m.edsIo_E).ru/7f41837c
PezepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/l S Beero KoﬁnTpoanue HpﬁaKTI/I'{eCKI/Ie 06PA30BATEBHBIE
padoThI padoTsl pecype
Pa3nen 1. BemecTtBo M XMMu4ecKHe peakiun
11 [ToBTOpeHnue u yriyOneHue 3HaHUN 5 1 Bbubmuorexa [IOK
' OCHOBHBIX pa3JIelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTAYECKAs TUCCOLAALINSL. 8 1 1 bubmmorexa [JOK
' XUMHYECKUE PEaKIMK B paCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazpen 2. HeMeTa/llIbl M X cOeANHEHHUS
21 OO6mrast XxapaKTepUCTUKA XUMUUYECKHIX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. I"ajgorens https://m.edsoo.ru/7f41a636
OO01as XapakTepucTuKa XMMHCCKHX Bubmiorexa [JOK
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.eds00.ru/7f41a636
COCIMHEHUSA B :
OO1as XxapakTepuCTUKa XUMHUECKHUX
bu6moreka [JOK
2.3 aneMeHTOoB VA-Tpymisl. A30T, pochop u ux 7 1 .
COCITHHCHIS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMHUYECKHUX Bubmiorexa [JOK
24 anemeHnToB |VA-Tpynmbl. Yriepox u 8 1 2 https://m.edsoo.ru/7f41a636
KpPEMHUHN U UX COSAMHEHUS S :
Hroro mo pasnery 25
Pa3nen 3. MeTa/uibl M X COeIMHEHUS
3.1 OO011111e CBOMCTBA METAIIIOB 4 Bubmaorexa OK

https://m.edsoo0.ru/7f41a636
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but6munoreka [JOK

3.2 BaxHeiilme METaIIbl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. XuMusi u oKpyzkaionias cpeaa

4.1 B CTBa U MaTE€pHAJILI B )KU3HU YEJI0BEKA 3 Brbmaorexa HOK
: elme p & https://m.edsoo.ru/7f41a636
HWroro mo pazneny 3
P 3 bu6mmoreka [JOK

C3CPBHOC BPCEMi https://m.eds00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

8 KIIACC
No KoaunuecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero | KouTpoabubie | Tpaktuueckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbi
1 IIpeamer xumuun. Ponbk XuMuu B )KU3HA 1 bu6nuoreka [JOK
yenoBeka. Tea v BelecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsTHEe 0 METOaX MO3HAHUS B XUMUHU 1 bubmmorexa LHOK
A https:/m.edsoo.ru/ff0d227e
IIpakTyeckas padora Ne 1 «IIpasuiia
3 paboTHI B 1a00paTOpUU U MPUEMBI 1 1 bubnmoreka [JOK
obOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucrele BemecTsa U cMecr. CriocoOsl 1 bu6nmoreka [JOK
pasaeneHus cMecei https://m.edsoo.ru/ff0d26ca
S| cxecelt (va movmepe bumeries tosapenol 1 ) Bubmorera L1OK
puMEp P https:/m.eds00.ru/ff0d28c8
conn)» BupryanabHas 1abopaTopusi.
Bubnuoreka [JOK
6 ATOMBI  MOTIEKYJIEL . https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUYECKUE DIIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa LHOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorexa LIOK
yiuipHoe yi https://m.edsoo.ru/ff0d2d50
10| Xemwscoran bopmyms. Barewmocrs arowos | 1 bumiorexa LIOK
PMYJ1d. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJICMCHTOB
11 OTtHocuTeNnbHAs aTOMHAs Macca. 1 bu6nuoreka [JOK
OTHOCHUTEIbHAs MOJICKY/IsIpHAs Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBast 107151 XUMHUYECKOT0 JIEMEHTA B bub6nuoreka ITOK
COCAUHEHUH https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemectBa. Moinb. MonsipHas bub6nuoreka IIOK
Mmacca https://m.edsoo.ru/ff0d5230

14 duznueckue U XMMHUUYECKHE SIBIICHUS. Bbubnuoreka [JOK
XuMHYUECKast peaKIHsl https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycinoBUs MPOTEKAHUS bubmmoreka IIOK
XUMHUYECKHX PEaKIUit https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MacChl BEILIECTB. bubmmoreka IIOK
XUMHYECKUE YPABHCHHSI https://m.edsoo.ru/ff0d3b88

17 Brruucnenus koim4ecTBa, Macchl BEIIECTRA bubmuoreka IJOK
10 YPaBHCHHUSIM XMUMHUYECKUX PCaKITHiA https://m.edsoo.ru/ff0d5708
Knaccugukamms XuMIHIecKiuX peakui

18 (coemuHeHUs, pa3I0KEeHHs, 3aMEIICHUS, ﬁgg;ﬁ?;i%i&orﬁlﬁo 4334
oOMeHa) — ]
M. B. JIoMOHOCOB — y4€HBIii- Bu6muorexa [IOK

19 SHLMIONEHCT. O6oOmeHHE 1 https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3alus 3HAHUH

20 KontpoJubnas padora Nel mo teme bu6mmoreka IIOK
«BemecTBa U XHMHUYECKHE PEAKIINN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Bu6miorexa LIOK

21 Kucnopon — 37eMeHT 1 MPOCcTOe BEMIECTBO. https://m.edsoo.ru/ff0d448e
O30H T ]
dusnueckue 1 XMMUYECKHUE CBONCTBA Bubmiorexa [[OK

22 KHCII0po/ia (peaKkii OKHCIEHHs, TOPEHUE). https://m.edso00.ru/ff0d4614
[TonsiTre 06 okcuaax T ]
CriocoObI OTy4eHHsI KUCIOpOaa B

23 nabopartopun ZIquOMI)IIHJIerH(iTI/I. bubmmorera LIOK

https://m.edsoo.ru/ff0d497a

[IpumeneHne Kucaopojaa
TernoBoii 3 GeKT XUMHIECKON PEeaKIny, Bubmiorexa [[OK

24 MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH,

9K30- U SHAOTCPMUYCCKUX PCAKIINAX

https://m.edsoo.ru/ff0d4790
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TonnuBo (HedTh, yroib U MeTaH).

Bbubnuoreka [JOK

25 3arps3HeHue BO3/1yXa, ClIOCOObI €T0 https://m.edsoo.ru/ffod4cda
MpeI0TBpAIICHHS
IIpakTueckas padora Ne 3 no reme
26 «ITonyueHnue u cobupanue KHCIOPO/Ia, bubmuoreka [JOK
U3YYEHHE €ro CBOMCTBY. https://m.edsoo.ru/ff0d4ae2
JleMmoHcTpanus.
27 Bonopon — 351eMeHT U ITpoCTOoe BELIECTBO. bu6mmoreka IIOK
HaxoxieHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3znueckue U XMMHUECKHE CBOMCTBA Bubnuoreka [JOK
Bonopoaa. [IpuMeHeHue Boioposa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCITOTAX U COMAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TOTydeHHUs BOIOPO/A B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTueckas padora Ne 4 o reme
31 «ITonyuenue u cobupanue Boopoaa, bubmuorexa [JOK
U3YYEHHE €ro CBOMCTB» https://m.edsoo.ru/ff0d4f42
JdemoHcTpaums.
N " bubmuoreka [JOK
32 MomsipHbiii 00bEM Ta30B. 3aKOH ABOTaapo https://m.edsoo.ru/ff0d542e
o | Do o o s B 10K
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
o | Dot otducn o 1o et B 10K
" https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnueckre 1 XUMHUIECKHE CBOICTBA BOBI Bubmiorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TorsTHEe 00 bubmuoreka [JOK
HHAMKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Bopa xak pactBoputens. HachlnmeHHbIe 1 Bbubnuoreka [JOK
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HEHACHIIIICHHBIC PAacTBOPBL. MaccoBast oIt
BEIIIECTBA B paCTBOPE

https://m.edsoo.ru/ffod5b40

IIpakTyeckas padora Ne 5 o reme

38 «[IpuroToBiieHUE PACTBOPOB C OMPEICIEHHON bubmorexa LOK
N . . https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBAY»
bu6mmoreka [JOK
39 Tect no Teme «Kucsopoa. Bogopoa. Boaga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KIaccupuKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | e oo B 10K
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KiacCUpUKALIUS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMHYECKHUE CBOWCTBA bub6nuoreka IIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kiaccupukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XMuMHUYECKUE CBOMCTBA KUCIOT bubsmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka IIOK
MOJTYYCHHSI, XHMHYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
IIpakTyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3aa4 [0 TEME bu6nmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN
48 I'eneTnyeckas CBA3b MEXAY KJIACCAMU bub6mumoreka IIOK
HEOPraHMYECKUX COCIMHECHUIN https://m.edso0.ru/00ad9a50
49 O0001eHre 1 cucTeMaTH3aIus 3HaHU ! bubmorexa [TOK
https://m.edsoo.ru/00ad9cb2
50 KontpoabHnasi padora Ne 3 mo teme

"OCHOBHBIE KJIACCHI HEOPTraHUYECKHX
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coeqnHeHHuH"

[IepBbie MOMBITKU KIacCUPUKAIIUU

bubnuoreka [JOK

51 XMMMUYECKUX 3J1eMeHTOB. [loHaTHe 0 rpynnax https://m.eds00.ru/00ad9ffa
CXOIHEIX 3JICMECHTOB
| Demommect ks u Deprommesas Bumorra LOK
T https://m.edsoo.ru/00ada52¢
Menneneesa
53 [Tepuonpl, rpymmbl, TOATPYIIIIHI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubmuoreka [JOK
H3otonbl https://m.edsoo.ru/00ada342
5 | owemenmon Hepmomeosoi anens 1 1 bummorera LIOK
T https://m.edsoo.ru/00ada6bc
MenpaeneeBa
55 | cranonewonmo s Mlepmommennof ororens Bumnorera LIOK
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoaudeckoro 3akoHa st
57 pa3BUTHS Hayku U ipakTuku. []. U. bubmuoreka [JOK
MeHzeneeB — yu€Hblid, Iearor u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
58 DIIEKTPOOTPULIATETHLHOCTh ATOMOB bubnmoreka [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudecKkas CBs3b bubmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHast OJIsIpHAS XUMHYECKas CBSI3b bubmorexa [TOK
https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HemonsipHas XUMHYECKas CBA3h bubmmorexa LHOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS buGmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN bubmuoreka IJOK
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https://m.edso00.ru/00adb076

bu6nmoreka [JOK

64 OKMCIIUTEIN ¥ BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 IIpomexyTounas arrectauus B popme 1
BIIP.
66 PesepBHblil ypok. O60011eHNE U 1 bu6nuoreka [JOK
CUCTEMAaTH3aIs 3HAHUI https://m.edsoo.ru/00adb33c
67 Pezepublit ypok. O6001meHue 1 1 bub6nuoreka [IOK
cUCTEMAaTH3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001meHue 1 1 bubnumoreka ITOK
cUCTEMAaTH3aLus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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9 KVIACC

KoaunuecTBO 9acoB

JJIeKTpOHHbIe U poBbIE

Nen/m | Tema ypoka Kontposubnbie | IlpakTuuyeckue | 00pasoBaTesibHbIE
Bceero
padoThI padoThI pecypchl
[Iepnonnuecknii 3akoH. [lepnonnuecka
1 CI/I(E[IZMI;H)I:I/IMI;P‘IECK;XI;HGMEII-/IIT(I)T I;[ II/<I ’ 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘-IGCKiX AJIEMEHTOB MEPBBIX TPEX 1 bubamorexa TOK
PBEIXTD https://m.edso0.ru/00adb6b6
TIePHOJIOB
3 Knaccugukanus u HoMeHKIaTypa 1 bubnmnorexa [IIOK
HEOPraHUYECKHUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bunanl xXuMuueckou CBSI3H U THUIIEI bu6mmoreka [JOK
4 N 1 )
KPHUCTAJUTMYECKHX PEIETOK https://m.edsoo.ru/00adbac6
KonTtposbnas padora Nel mo teme
5 «IloBTOpEHME U YIJIYyO/1eHHe 3SHAHU 1 1
OCHOBHBIX pa3/ieJioB Kypca 8 kjacca»
Kaccudukanuss XuMHUIecKuX peakiui 1mo bu6mmoreka [JOK
6 1 )
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
I1 i .
;| Do epeem sevanere e | BuGmorrs LOK
p https:/m.edsoo.ru/00adbe9a
PEaKITUIX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHHU.
@DaxTophl, BIAUSIOLINE Ha CKOPOCTh bubnuorexa [{OK
8 . 1 .
XMMHAYECKON PEaKIMK U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa LIOK
peakiuu https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON AUCCOLUALINH. 1 bubnuoreka LIOK
CuJibHBIC U CITA0bIE DJIEKTPOJIUTHI https://m.edso0.ru/00adcd68
11 HonHble ypaBHEHUS peakni 1 bubmuoreka [JOK



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
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

https://m.edsoo0.ru/00add448

XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM

bub6nunoreka [JOK

12 B CBETE HPEACTABISHIH 00 https://m.edsoo.ru/00add5d8
3JICKTPOJTUTUUECKON AUCCOLMAIINHT
XuMHuueckue CBOHCTBA COIIEH B CBETE BuGnnorexa [IOK

13 MPEACTABICHHUI 00 2JIEKTPOITUTHIECKOMN https://m.edsoo.ru/00add8b2
IIUCCOLMAIAN E— :

. bubnuorexa [JOK

14 TowsTue o ruaponuse coreit https://m.edsoo.ru/00add9d4

15 O0001IeHE U ccTeMAaTHU3alis 3HaHUI ﬁggg_%ﬁf;iiorﬁ/o% ddd12

16 IpakTnueckas padora Ne 1. «Pemenue bubnuorexa [JOK
9KCIICPUMEHTAJIbHBIX 33124 https://m.edsoo.ru/00addbfa
TecT Mo Teme «IJIEKTPOJIUMTHYECKASA

17 aucconuanusi. XuMHYeCKUe peakiuu B
pacTBopax»

18 OO01mas xapakTeprCcTUKA TAIOT€HOB. bubnmorexa [JOK
XUMHYECKUE CBOMCTBA HA ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XJ10pOBOOPO/I. ?011;1Ha51 KHCIIOTA, Bubmorexa [OK

19 XMMHYECKHE CBOMCTBA, OTy4EHHE, https://m.eds00.ru/00ade104
MIPUMCHCHHE — '
IIpakTHyeckas padora Ne 2 o reme

20 «IlomydeHne CONSTHOM KUCIIOThI, U3y4YECHUE bubnuoreka LIOK
€€ CBOWCTBY. https://m.edsoo.ru/00ade348
BuprtyaabHas gabopatopusi.

BBI‘II/ICJEGHI/ISI M0 YPaBHEHUSIM XUMHYECKUX Bubmiorexa [[OK

21 peaKInii, €CITi OJIUH U3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE — '

29 OO6mrast xapakTepucTuka 3eMeHToB VIA- bubnuorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a

23 AJTOTpOITHBIC MOAU(PUKAIIUH CEPBI. bubmuoreka [JOK

HaxoxaeHue cepbl M €€ COeIMHEHUI B

https://m.edsoo.ru/00ade64a
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npupoae. XUMMHUYECKHUE CBOMCTBA CEPBI

CepoBonopo, cTpoeHue, pu3nuecKue u

bu6mmoreka [JOK

24 XMMUYECKHE CBONUCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHasi KUCIOTA

25 (pI/ISI/IfI[eCKI/IE u meI/IquKHe CBOI"/JICTBa bubmorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHUE
XVWMUYECKUE PEaKInH, JIeXKAIINE B OCHOBE
MIPOMBIIIIIEHHOT'0 CI0c00a Moy4eHus bubmmorexa [{OK

26 . .

CEpPHOM KUCIIOThI. XUMHUECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKPYXAIOIIEH CpeJibl COETMHEHUSIMU CEPBI
Brrunciienne MmaccoBoi 10U BbIXOJA bubnmnorexa [JOK

27 .

MIPOIYKTA PEaKIMH https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuka 3J1eMeHTOB V A-

28 rpynmnsl. A30T, paclipocTpaHEHHE B bubnmnorexa [IIOK
npupoe, GU3nIecKre i XUMHUCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AMMHaK, ero GpU3NIecKue 1 XUMHUIECKUE bubnuorexa [JOK
CBOICTBA, OJyUYECHUE U IPUMEHEHHE https://m.edso0.ru/00adf004

[]
0| dlonyuenme sk mysene 1o Bubmorexa LIOK
N ’ https://m.edsoo.ru/00adf180
cBoicTB» (BupTyajibHas jadopaTopus)

31 A3oTHas Kuciora, e€¢ hu3nueckue u bubmunorexa [JOK
XMMHYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJICH aMMOHUS

30 B KQ4€CTBE MHUHEPATLHBIX YI00OpEHUH. bubnuorexa [JOK
XUMHUYECKOe 3arpsi3HEHUE OKpYIKarolen https://m.edsoo.ru/00adf518
Cpelbl COCTMHEHUSIMU a30Ta
o . Okcn a(M)u Hast

33 KI/IOCCJI(I())(T)I; gnjntll[e(}:fl:g) I(/)Ipxn(lvnxl)qec?gZ@op bubmorexa [IOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, OJTyUYECHUE
34 Wcnonp3oBanue pocdaroB B KauecTBe bubnuorexa [{OK

MUHEpaIbHBIX YI00pEeHHH. 3arpsi3HeHHue

https://m.edsoo.ru/00adfc20
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MPUPOIHOM cpenbl hocdaramu

Yraepon, pacpocTpaHeHHE B IPUPOJIE,

bu6mmoreka [JOK

35 (hM3UYECKUE U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriepona, ux puznyeckue u
36 XHMUYECKHE CBOMCTBA. JKOIOTHUCCKHUE bubmunorexa [JOK
npoOJIeMbl, CBA3aHHBIC C OKCHIOM YTJIepo/a https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KMCIIOTa U €€ CoNu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
IIpakTnyeckas padora Ne 4 no reme
38 "ITomydeHune yriekucioro rasa. bubnuoreka LIOK
n .
KauecTBeHHas peakiusi Ha KapOOHAT-UOH https://m.edsoo.ru/00ae027e
JdemoHcTpaums.
[TepBoHavabHBIC TOHATHS 00
39 oprI;HquCKI/Ix BEIIECTBAxX KaK O bubmaorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHMSIX yIiIepoa
40 KpemHuuii u ero coequHeHuUs Erbmaorexa LIOK
https://m.edsoo.ru/00ae080a
IIpakTnyeckas padora Ne 5. Pemenue
a1 AKCIEPUMEHTAIIBHBIX 3aa4 10 TEME bubmmoreka [JOK
«BaxxHele HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHHU S
KonTtposbHas padora Ne2 mo reme
42 «BaxHeiimue HeMeTALIbI M UX
CoOeTMHEHHUsD)
OO01as xapakTepuCcTUKa XUMHUYECKHUX
43 3JIEMEHTOB — METAJIOB. MeTalmnueckas bubnuoreka [JOK
CBSI3b M METAJUINYECKAs KPUCTATHYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkue CBONCTBA METAIIOB
XUMUYECKUE CBOI/ICTPa METAJIIOB. § BuGnnorexa LOK
44 DNEKTPOXUMUYECKUHN PsIIT HAPSHKEHU I

MCTAJIJIOB

https://m.edso0.ru/00ael1156
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OO6u1re criocoObl MOTYYEHUST METAJIIOB.
Crnnasel. Beruncienus no ypaBHEHUSIM

bu6mmoreka [JOK

45 XMMHAYECKHUX PEAKIIHMiA, CCITH OJMH U3 https://m.edso0.ru/00ae1156
pEeareHToB COACPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIOB bubmmorexa LHOK
https://m.edsoo.ru/00ae1278
Bubmnoreka [IOK
47 [Henotrere MeTais! https://m.edS(I)JE).ru/Oan14b2
48 Oxcuapl ¥ TUAPOKCUIBI HATPUS U KaJHs bubnnorexa IIOK
https://m.edsoo.ru/00ae14b2
49 [lenoyHoO3emMeNBbHBIE METAILIIBI — KATbLHUU U bubnmnorexa [JOK
MarHHi https://m.edsoo.ru/00ae15e8
50 Baxxueiime coefMHEHNS KaJIbIIHAS Brbmiorexa OK
https://m.edsoo.ru/00ae15e8
51 O0o0011eHre U cUCTeMaTH3alus 3HAHUI
52 JXe€ctkocTh BO/IBI U CIOCOOBI €€ YCTpaHEeHUs Bubmorexa [TOK
https://m.edsoo.ru/00ae1886
IpakTnyeckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI U METOJIBI €& bub6mmorexa [JOK
ycrpanenus" (BupryasibHasi https://m.edsoo.ru/00aelae8
Jadoparopusi).
. bubmnoreka IIOK
54 AuioMUHUH https://m.edsg).ru/Oan1c64
55 AmMoTepHBIC CBOICTBA OKCHIA U bubnuorexa [JOK
THJPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsg).ru/Oan1d86
57 Oxcwupl, rusipokcuapl U conu xenesa (1) n bu6mmoreka [JOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O0001IeHEe 1 ccTeMaTHU3alis 3HaHUI
59 IIpakTnueckas padora Ne 7. Pemenue bubmuorexa [JOK

OKCIICPUMCHTAJIbHBIX 3aJ4a4 I10 TEMC

https://m.edsoo0.ru/00ae3de8
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«BakHelmue MeTauibl 1 MX COeJUHEHUS

Brrancnenus no YpaBHCHHUAM XUMHUYCCKUX
pCaKHHﬁ, €CJIM1 OAVH U3 pCarcHTOB J1aH B

bu6mmoreka [JOK

T | eeoncrmn wacemot s ot 1 https:im.edso0.1u/002¢1 750
MPOAYKTa peaKIuu
61 O0600111eHIE U CHCTEMATH3alis 3HAHU I 1
62 IIpomexyTouHas aTrecTauus B popme 1
KOMILJIEKCHOH KOHTPOJIbHOM PadoThl.
63 BeniecTBa u maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [JOK
’KM3HHU YEJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuorexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp xuMum B perieHnn 3K0JI0TMYECKUX 1 bubnuorexa [JOK
podJieM https://m.edso0.ru/00ae4270
66 PesepBHrlit ypok. O6001menue u 1 bu6mmoreka [JOK
CUCTEMaTHU3alMs 3HAHUH https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bu6mmoreka [JOK
cUCTEMAaTH3als 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001meHue u 1 bubnuorexa LIOK
CUCTEMAaTH3aLMs 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» Xumus, 8 kmacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKiinonepHoe
obuiectBo «M3narensctBo «IIpocBermenue»

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos N.I'., CnankoB C.A., AKiioHepHOe
obmectBo «M3natensctBo «IIpocemenue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
Xumus 8,9 knaccwl. ['abpuensa O. C., Octpoymos U. I'., Cnaakos C. A.
https://znayka.cc/wp-content/uploads/2019/08/Russkij-yazyk.-5KI.-
Metodich.rekomend._Ladyzhenskaya 2014-

144s.pdf

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
1. bubmmoreka [IOK
https://myschool.edu.ru/
2. BupryanbHas nmaboparopus

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

IMPOLHECCA YYEBHOE OBOPYJIOBAHUE
1. Kommsrotep

2. Tlpoextop
3. HHTepakTuBHas 10CKa
4. Pa3naTo4Hblil TEMAaTUYECKUN MaTepual.

OBOPYAOBAHME /IUIAA TIPOBEJAEHUSA JIABOPATOPHBIX U ITPAKTHUYECKHUX

PABOT

Tabnuml

Jepxatenu npoOoupox

[lITaTuBb

JlabopatopHoe obopyaoBanue (KoJIObI, IPpOOUPKH, Tocya u3 Gapdopa u T.1.)
PeaxtuBsl (0osbiast 4acTh MPOCPOUYCHHBIE IO CPOKAM T'OJTHOCTH)
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