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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIIMU IPENOJaBaHus Y4eOHOTO IMpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [Oa€T TpPEACTABICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYJAIONIUXCS CPEACTBAMHU Y4EOHOTO TIpEeIMEeTa, YCTaHaBIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3ieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICP KaHUs, PEKOMEH/TyEeMYIO TI0CIIeI0BATEIbHOCTh U3yUCHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3auu
TpeOOBaHMH K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUsS XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4€OHO-TIO3HABATEIHHOHN IESTETFHOCTH
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COIep KaHHUs.

3HaHUE XUMUH CIY)KHT OCHOBOU TSI (JOPMUPOBAHUS MHUPOBO33PEHUS 00YJaAIOIIETOCS, €r0
MPEJCTaBICHUI O MaTEPUAIBEHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUK BEIIESCTB B MIPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YEJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peasn3aliyi BO3MOXKHOCTEN JJIsl caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOQMMBIX KaK B TIOBCEJIHEBHOM JKU3HHM, TaK U B
npodeccruoHalIbHOMN 1eATENbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH ITPaMOTHOCTH O0YUYaIOUINXCS;

CrocoOCcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTEeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHueE
00yJaronuxcs.

JlanHble HampaBiieHHs B OOyU4e€HUU XHUMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOro MpeAMeTa, KOTOPBIH SIBISIETCS MeIaroruuecku aanTHPOBaHHBIM OTpakKeHHEM 0a30BOi
HayKH XUMUU Ha OMPe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUsS OPUEHTUPOBAH HAa OCBOCHHUE
00y4aroUMMUCS CHCTEMbI MepBOHAYATIBHBIX MOHSATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUU.

CrpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY IOCJIEI0BATENBHOIO PAa3BUTHS 3HAHMH Ha OCHOBE
TEOPETHUYECKHUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHHS O CTPOCHUHU aToOMa U XUMHYECKOH CBA3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICITICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITTOJTHSSA
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MPUMEHEHHS U TIOJTy4EHHS U3y9aeMBbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUH U3 paHee N3yUCHHBIX y4eOHBIX TpeaAMETOB: «OKpyXKaromui
Mup», «buosnorus. 5-7 kinacce» u «dusuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOIUT POPMUPOBAHIE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHWH — BaXHEWIINX ()aKTOB, MOHSITHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX MPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3HooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
YHClie YMEHHUI OOBSACHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU M3YyYCHUH XUMHUH, MPUMEHATh UX IPU PEIICHUHU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM NESATENbHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWM JJi1 BBIPAOOTKU SKOJOTHYECKH Ie1eco00pa3HOro MOBEICHUsS] B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIECUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYUEHUSA

8 KUIIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemlecTBa. Du3nyeckue CBOMCTBA BeIIeCTB. ATperarHoe cocTosinue BeiiecTs. [lonsTue o metoaax
nmo3HaHus B Xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJICKYJsApHAas macca.
MaccoBas 107151 XAMUUECKOTO 3JIEMEHTA B COCAMHEHUH.

KonnuecTtBo Bemecta. Mosb. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €MHUII BenecTBa. PacuéTel mo popmynaM XUMHUYECKUX COEAMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKiuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCY0#, MpaBMiIaMu pabOThl B JIAOOPATOPUH U TpUEMAMU
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJbBI) U XUMHUECKHX (TOPEHHE CBEYH,
MPOKaJTUBaHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) sSIBJICHUH, HAOIIOIeHUE 1
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKIuil (pa3ioKeHue caxapa, B3auMoICHUCTBIE
CEPHOM KHUCJIOTHI C XJOpuUaoM Oapus, pasnokenue ruapokcuna meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3aesieHusi CMecei:
C TOMOIIBI0O MarHuTta, (QUIbTPOBAaHWE, BbIMApUBaHUE, JUCTWULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOM COJM, HAOIIOJEHHE M ONMCAaHUE PE3YyJIbTaTOB MPOBEACHUS
OTMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpaHEHHs Macchl, CO3JaHHE MOJeNeld MOJIEKYI
(ITapocCTepIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — sleMEeHT M IPOCTO€ BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MOJydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKaius
KHCIIOpO/a.

TermmoBoit 3hdekT XUMHUECKONH peakIuH, TEPMOXUMHUYECKHUE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemecTBo. HaxoxaeHue Boiopoaa B mpupoe, Gu3ndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmosrydeHusi. Kucinotel u comnu.

MousipHbiii 00bEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BellecTB B BojJe. MaccoBas [0l BelIecTBa B
pactBope. XuMu4eckue cBOWCTBAa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHue MPUPOAHBIX BoJ. OxpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnuss nHeopranmdeckux coeauHenuid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3MUeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coseii. ®dusnueckue u xumudeckue coictBa cojeil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHWe W W3YyYCHHE CBOWCTB KHCIIOpOJA, HAONIOJCHHE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeicTBHe Bojgoponaa ¢ okcugaom meau (1)
(BO3MOXHO MCTIOJIH30BAHUE BUICOMATEPHAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJ0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B pacTBOpax KHUCIOT U IIeJoYel, u3ydyeHue
B3auMoeiicTBus okcuaa meau (1) ¢ pacTBOpom cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIAMH, PEAKITUN
HENTpaau3aluy, MoJiydeHue HEPaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyTruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 33Jay 1o TeMme «Baxueine Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIACCU(PHUKAIIUN XUMUYECKUX JIEMEHTOB. [IoHATHE O TpyIax cXoaHbIX
AIIEMEHTOB (LIEJI0YHBIE U IIEIOUHO3EMENbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢dopmbl I[lepuonndeckoil cuctemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX
obosiouek aromMoB mnepBbiX 20 xumudeckux 3yeMeHToB llepumomnyeckoit cuctemsr JI. W.
MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO AJIEMEHTA IO €ro noJyiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MloHHAas CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0paslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBUE THUIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuszanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XMMHUHU B 8 Kiacce OCYLIECTBIIAETCS
4yepes3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX ITOHATUH, TaK U IIOHATUH, SBIISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OO111e ecTeCTBEHHO--HaYYHbIE IOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3,
CHHTE3, Kiaccu(ukamusi, NEpUOTUYHOCTh, HAOIIOJCHNUE, OSKCIIEPHUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJIEIb, SIBJICHHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI U3MEPEHHUS, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, Kbl W UX COECJUHEHHH B COOTBETCTBUHM C
MOJIOKEHHEM 2JIeMEHTOB B [lepuoanueckoil cucreme u CTPOEHHEM MX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKN U BUAA XMMHUECKOHN CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHMUYECKUX BEIECTB.

Knaccugukanus XuMHUYeCKUX peakiUil MO pa3IM4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YUYaCTBYIOUIMX B PEAKIMH BEILECTB, 10 TEINIOBOMY 3G (HEKTY, 10 U3MEHEHUIO CTEIIEHEN OKUCICHMUSI
XMUMUYECKUX D3JEMEHTOB, MO OOpaTMMOCTH, IO Yy4YacTHUIO Karajaus3aropa). OK30- U
SHJIOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.

[TonaTHe 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 0OpaTMMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TrOMOreHHbIX M TIeTeporeHHbIX peakuusax. Ilonsatue o
kataynuze. [lonsaTre o xumudeckoMm paBHOBeCUH. DAKTOPBI, BIMAIOINE HA CKOPOCTh XMMUUYECKOH
PEAKIMHU U MOJI0KEHNE XMMUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTaHOBMUTENbHOM peakuuu. CocTaBieHUE YPAaBHEHUH OKHMCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOI 0 OanaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMALMM. DIEKTPOIUTHl U HEAIEKTPOIUThl. KaTHoHsl,
aHMOHBI. MeXaHU3M JIMCCOLMAIINY BEIECTB C Pa3IMYHBIMU BHJIAMU XUMUYECKOH cBsA3H. CTeneHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKklMi MOHHOIO OOMEHa, NOJHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoiCTBa KHCIIOT, OCHOBAaHMHA U COJICH B cBeTe
NPEJCTAaBICHUNA 00 53JIeKTPOJIMTHUECKOW nucconuanuu. KadecTBeHHblE peakUUMU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEIIEeCTB (XJIOpHla HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, LIeNIoYel U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BUIE0 MAaTEPHAJIOB), IPOBECHUE OTIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMWs peaklUuii HMOHHOro oOMeHa (0Opa3oBaHHE OcCajlKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO -
BOCCTAHOBMTEJBHBIX PEaKIUil (rOpeHHe, peakluu pa3jokKeHHs, COSAMHEHHs), paclo3HaBaHUeE



HEOPraHMYeCKUX BEIIECTB C I[OMOIIbI0O KAYeCTBEHHBIX pEaKIUil Ha WOHBI, pEIICHHE
HKCTIIEPUMEHTANBHBIX 33/1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHbBIE
crerieHu okucienus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTajlllaMu,
menoyamu).  Xsjopoojopon. ComsHas KHMCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyY€HUE,
npuMeHeHue. JleicTBre Xjiopa U XJ0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeine XJ1opuibl
Y X HAXOXKACHUE B TIPHPO/IE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne M (pu3HyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOWMCTBA
(oOmme Kak nmpeacTaBUTENs Kilacca KUCIOT U clienupuieckre). XuMHUUECKUE PeaKiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO c1I0cO0a MOTy4yeHus! cepHON KUCIOThI. [IpMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCTBEHHas peakuusi Ha cyinbdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B MPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpellbl COCAMHEHUSIMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mass xapaktepuctuka syeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHueckue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckie U XuMU4ecKue
CBOWCTBA, MOJTydeHue u npuMeneHue. Conn aMMOHUS, UX (PU3NIECKHe U XUMUIECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIyuyeHue,
dbu3uYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe Kak TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arps3HEHUE OKPYKAIOMIEH Cpeibl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIC MOIUDUKAITUN
dbocdopa, duzmdeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopnas kucinora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(DUKALINU, PACTIPOCTPAHEHUE B
npupoje, pusnveckre 1 XuMHYECKre cBoiicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOrMYeCKUe MpoOeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
rUnoTe3a rio6ajabHOr0 MOTEIJICHUs KiIuMara, NapHUKOBbIM 3¢ddekt. YronpHas kuciora u eé
colu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMOJNyueHHUE U TpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-NuOoHKL. Mcnonp30Banne KapOOHATOB B OBITY, MEAULIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHbIE TMOHATUS 00 OPraHMYECKUX BEIECTBAX KAK O COCIUHEHUSIX Yriepoja
(MeraH, TaH, 3THJIEH, alleTUJIEeH, 3TaHOJ, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKU
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M IpoMbIIUIEHHOCTH. [loHsATHE 0 OMOJOrMYecKH BaKHBIX BEILIECTBAX: JKHMpaX, Oelkax,
yIJIEeBOJAaX — M MX POJM B JKU3HU YelOBeKa. MarepualbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usznyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmme mnpencraBieHuss o0 okcuae kpemuus (I1V) u
KpeMHHEBO kucnore. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOTO MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPUAIOB B TOBCEAHEBHOM XKU3HHU.



Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHWMS, OTIBITHI,
oTpakaroye (U3NUIECKUe U XUMHUYECKUE CBOMCTBA TaJOTEHOB M HUX COCJUMHEHUH (BO3MOXHO
WCIIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIGHHE € OOpasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaAONIOJEHHE TMpollecca OOyriauBaHMs  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOMI
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOUN peakiuyu Ha cyabparT-uoH U HaONIOJeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u mx coenruHEHUN
(BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHATIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YIOOpEHHMIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX PEAKIIMN Ha HOH aMMOHUS U (ocdaT-uOH U U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHOIN a30THOM KHCIOTHI C MEJbI0 (BO3MOYKHO HCIOJIb30BAHUE
BHUJIEOMATEpUANIOB), M3Y4Y€HHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢dymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM MPOTHBOTa3a, MOIy4eHne, COOMpaHue, paclio3HaBaHue U U3y4E€HHE CBOMCTB
YIJIEKUCIIOro rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUIHEH CHJIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellieHNe SKCTIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHel11e HeMeTalljibl U UX
COETMHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO011ast XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUH UX MOJIOKEHHUS
B Ilepuoanyeckoii cucrtemMe xumudeckux snemMeHtoB JI. M. MeHnneneeBa u CTpoeHUsS aTOMOB.
Crpoenue metayioB. MeTaminueckas CBS3b U MeETaJUIMUYECKash KpPUCTAJUIMUECKas peléTka.
DJIEKTPOXUMUYECKUN PAJl HAOPSKEHUM MeTauioB. DU3MYECKHE W XHMHUYECKHE CBOWMCTBA
MetaiioB. OOme crnocoObl MotydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuw. CrutaBel (CTajab, YyryH, TIOPAJIIOMUHUN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B Ilepuoanyeckoil cucreMe XuMUYECKUX 371eMEeHTOB /.
W. MenneneeBa, CTpOCHHE UX aTOMOB, HaxoXieHHE B npupoie. Ouznyeckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U TUAPOKCUIBI HaTpHs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[{enouyHo3eMeNnbHbIE METAIBI MATHUN U KaJbIUil: 110JI0)KeHue B [leproanueckont cucreme
xumuueckux asneMmeHtoB [I. . MenneneeBa, cTpoeHHe MX aTOMOB, HAXOXKICHHE B IMPHUPOJE.
Ou3nyecKkue U XUMHYECKHE CBOMCTBA MAarHusg W Kanblus. BakHelinne coelWHEHUs KaabIus
(oxcun, rumpokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumudeckux snemeHToB [ U.
MenneneeBa, CTpoeHHE aTromMa, HaxXOXKJaeHHe B mpupojie. Dusnueckue U XUMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

XKenezo: monoxenue B Ilepuomnyeckoil cucreme xumuueckux osiemeHtoB [ U.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. duznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, Tuapokcunsl u conu skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3liaMi METaJJIOB U CIUIABOB, UX (U3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3yabTaTOB KOPPO3UH METAILIOB (BO3MOXHO MCIIOJIb30BaHUE BUIE€OMATEPUATIOB), 0COOCHHOCTEMH
B3aMMOJICICTBUA OKCHJAa KalbllUsi M HAaTpus C BOJAOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOMCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKele3a B
KucTopoie  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbIUs, ATIOMHHMS, IMHKa, kene3a (I1) u xenesza



(1), memu (11), HaOrOIEHUE W OMKMCAHUE MPOIIECCOB OKPALTMBAHUS [ITAMEHH MOHAMH HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUICOMATEPUATIOB), UCCIIECIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJTIOMUHUS M THAPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a]1a4 110
TeMe «BaxxHeWIne MEeTaJuIbl U UX COCIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa n maTtepuainsl B MOBCETHEBHOW KU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momoms Mpu XUMHUYECKUX OXKOTrax M
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl (MpeaeibHas I0MycTUMas KOHIEHTPALIHS
Bemiects, naiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPoOIeMm.

Xumuueckuii Ikcnepumenm:

n3ydeHue 00pasIoB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIE MAaTEPHAIIbI).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XUMHUH B 9 Ki1acce OCYIIECTBIIACTCS
4yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUHN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTJACNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: HaydHbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, ITAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIHI.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTUUECKASI PEMIETKA, CTITIAaBhI, (DU3UIECKHE BETMYUHBI, CTHHUIIBI
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETh, 3BE3/1b1, CoJHILE.

buonorust: dortocuHTe3, npixanue, Owocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

I'eorpadusa: armocdhepa, rumpochepa, MUHEpalbl, TOPHBICE TOPOABI, TIOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, NPUHSATHIMH B OOIIECTBE MPABWJIAMH M HOPMAaMHU TOBEACHUS H
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAIMEH O MEPeOBBIX JOCTHKCHHUIX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TIOBE/ICHNE U TIOCTYIKH CBOMX TOBAPHIIECH C MO3UIINI HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUI MIOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS MIPUPOJBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOIHOM CPEAOi, O PO XUMHUH B TO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHMH, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHWIO M ITO3HAHHMIO, JIIO003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIIEHHS K CBOEMY 3710POBBIO, YCTAHOBKU
Ha 3/0pOBBIH 00pa3 >KM3HU, OCO3HAHHE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPUBBIUEK
(ynoTpeOnieHuss ankoroiisi, HApPKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS TMPaBUII
0€30MacCHOCTH IIPU OOPALEHUU C XMMUYECKUMH BEIIeCTBAMH B OBITY M peabHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YeHUIO Mpodeccuii  Tpyaa pa3iIudyHOro poja, yBaxXeHHue K
TPYLY ¥ pe3yJIbTaTaM TPYJI0BOM eI TeIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIA BHIOOP WHAMBHUIYAIBbHON TpPAaeKTOPHUH MPOJOJKEHUS
o0pa3oBaHus € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH, OOIIECTBEHHBIX



MHTEPECOB W TOTPEOHOCTEH, yCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30IIACHOTO MOBEJAEHMSI IPU paboTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CIIOCOOHOCTH MTPUMEHSATH 3HAHUSL, TIOJTy4aeMble TIPH N3YYSCHUH XUMUH, ISl peIieHus 3a1a4,
CBSI3AHHBIX C OKpYKAIOWEW NPUPOJHOW CpENOW, JIA TOBBIMIEHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MPoOJieM U MyTed X pelieHUs
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUIOTe3a, (aKT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBble oruyeckue aeiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENIATH UX XapaKTepHble IPU3HAKHU, YCTAHABIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBSACHEHUS OTAEIbHBIX
(hakTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U KPUTEPHUH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIMil, ycTaHaBIMBaTh MPUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

YMEHHE MPUMEHSTh B Ipoliecce MO3HAHMs MOHATUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBATh IIUPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKUUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

npuOoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M Mpoliecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH WH(OPMAIIMIO PA3TMYHBIX BUOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa
XHMUYECKOTO COJIepKaHus, ClIpaBOYHbIE ocooOust, pecypcsl IHTepHETa), KpUTHUECKU OL[CHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;



yYMEHHUE IPUMEHATH PAa3IMYHbIE METOJIbI M 3aIIPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAICHUE KYIbTYPOH aKTMBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIMKA W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIONb30BaTh M aHAJIM3UPOBATH B Ipolecce y4yeOHOW M HMCCIenoBaTeIbCKOU
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIM) JTUCKYCCHUU) IO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTALUIO0 PEe3yJIbTaTOB BBITIOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
MCCIIEIOBATENILCKOM JIEATEeIPHOCTH TPU PEIICHNH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB M cCOTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE Y4eOHbIEe 1eCTBUSA:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosiee 23((HeKTUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHLHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUI ITPHU BHIMOJHEHUH 3aJaHU I
C yu€TOM IOJIyYeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asBJICHHON L€, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHOl paboueid mpOrpaMMoil, BBIAEISAIOT: OCBOEHHbBIC
oOyyarouMMUCSl Hay4Hble 3HAHHUS, YMEHHS M CHOCOObI JeHCTBUH, crenupuyeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K koHny obyuenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

® PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHUNA: aTOM, MOJEKYJa, XUMHUECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKyIspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast JOJIs1 XUMHUYECKOTO 3JIEMEHTa
B COCIMHEHHMH, MOJSAPHBIA O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE,  COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKiuii: peakiiuu COSAUHEHUS, PEaKIIUU Pa3TIOKEHH, PEAKIIH 3aMEIICHHUs], peaKIuu
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM 3 PEKT peakuu, sSApo aToMa,
JNIEKTPOHHBINA CJIOH aToMma, aToMHas OpOWTamb, palyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsT M HETIOJISIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (IPOLIEHTHAsI KOHIIEHTPALlKs1) B pacTBOPE;



WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH U NPUMEHSTH 3TU
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTaBJI€HUS (OpPMYya BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTPEJENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOUHEHHWH 1o QopMmynam, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMmbica Ilepuoanueckoro 3akona [[. M. MenaeneeBa: JeMOHCTPUPOBATH
[IOHUMAaHHE IEPUONYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JEMEHTOB OT HX
nonoxkeHust B Ilepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHMsS] MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONKCHIBaTh M XapaKTepu3oBaTh TabmuuHyto Gopmy Ilepuoanueckoit cucTeMbl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«moboynass moxarpymnma (b-rpymma)», Mameie W OOJBIIME TEPHOMBI, COOTHOCUTH
0003Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJEMEHTOB (COCTaB W 3apsii sAapa, oO0Ilee YHCIO 3JIEKTPOHOB H
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JI€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
shdekry);

XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, MOATBEp)KJas  OMHCAHME MpPUMEpPaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEHIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSAX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATeIbHOCTH — aHAlIU3 M CHHTE3,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUI0, Kilaccu(UKalUio, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUSI — HAOII0ICHNE, U3MEPEHHE, MOICIIUPOBAHUE,
AKCIIEPUMEHT (peaabHbI U MBICICHHBIN);

clieloBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOHW TMOCYyIoM U 1abopaTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOupaHuio Tra3000pa3HBIX BeEMIECTB (BOAOPOJAa M KHCIOpPOJA), MPUTOTOBICHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM [10Jiel pacTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C MOMOIIBIO HHANKATOPOB (JIakMyc, (heHOI(TaTenH, METUIIOPaHK U JIPyTHUe).

K xoHiy oOyueHus B 9 kiacce ImpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: XUMUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJICHTHOCTD,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHMs, XMMHMUYECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJUTHYECKAss IUCCOLMAIMS, pPEaKIUd HOHHOro oOMeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pEaKIUH,



OKHCJIUTEITbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  OKUCIHTEIh,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJIICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHUMHUYECKAs CBS3b
(KoBaJieHTHAsl, HMOHHAs, METAJUIMYECKas), KPUCTAIIIMYECKas pemeérka, KOoppo3us
METAJUIOB, CIUIaBBl, CKOPOCTh XHUMHYECKOW pEaKIuu, IMpeIeiabHO JOMYCTHMAs
koHueHTpauums [1/IK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHH W MPUMEHSTH ITH
MTOHATHS IPU ONMMCAHUU BEIIECTB U UX MPEBPAICHHIA,

WCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JIJIi COCTaBJICHHUS (OPMYJ BEHICCTB H
YPaBHEHUN XUMUYECKUX PEAKIIHI;

OTIPEJICNIATh BAJCHTHOCTh M CTCNEHb OKHUCJIICHUS XUMHUYECKHX OJJIEMEHTOB B
COCJIMHEHUSX PAa3JIMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy cOoeAMHEHUM 1o (opmyrnaMm, BUJI XUMHUUYECKOW CBs3HM (KOBaJCHTHas, MOHHAS,
MeTaJUTHYecKasl) B HEOPraHWYECKUX COCAMHCHHUSAX, 3apsii HOHA 1O XUMHUYECKOH
dbopmyre, xapakTep Cpeasl B BOJHBIX PAcTBOpPaX HEOPraHWYCCKUX COCTUHEHHH, THUII
KPUCTATMIECCKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoguueckoro 3akona J[. 1. MenaeneeBa u JeEMOHCTPUPOBATH
€ro MOHWMAaHWE: ONMCHIBATh M XapaKTepHU30BaTh TaOmuHyo dopmy [leprnoamueckoit
CUCTEMBl XMMHYCCKHX O3JIEMEHTOB: pa3jinyaTh TNOHATHS «TJaBHas mojarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u  OoJblIME TEPUOJIBI,
COOTHOCHTB 0003HAUCHUS, KOTOPHIC HMEIOTCS B IIEPUOINICCKON TaOIHIIE, C YUCIIOBEIMU
XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sIpa,
00111e€ YMCII0 JEKTPOHOB M PACTIPEICIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01mue 3aKOHOMEPHOCTH B W3MEHEHWW CBOWCTB DJJIEMEHTOB M WX COCAWHEHUN B
rpeenax MajibIX MEPHOJIOB U TVIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(PUIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (IO YHUCIY W COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 0OmMMUEe M CcHenupUIecCKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
WOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKIUi;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEIOUYeH U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEaKIMil HOHHOrO 0OMEHa, ypaBHEHHS PeaKIIUid,
MOATBEPKAIOIIUX  CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKIY BeLIECTBAaMU
Pa3IUYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (hopMylie COeIMHEHUSs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnrofaTh TMpaBWia MOJB30BAaHUS XMMHUYECKOM TMOCyIoW u  1abopaTopHBIM
obopynoBaHHEM, a TaKkKe MpaBuja OOpalleHus C BElIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU TIO BHITIOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOro ra3a);

MIPOBOJUTH PEAKINH, TOITBEP)KIAIOIINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMua-, MOaUI-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX BEIIECTB;



MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON ACATEIbHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHCTEeMATU3alUI0, BBISIBICHUE MPUYNHHO-CICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEILECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
Hay4YHBIC METO/IbI TIO3HAHUS — HAOIOZICHHE, I3MEPEHUE, MOICTUPOBAHUE, IKCIICPUMEHT
(peanbHbIN U MBICTIEHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U KoHTpobHEIE IpakTiaeckue DJIeKTpOHHbIe (LN (POBbIE)
n/n TEeM NMPOrpamMMsbl 00pa3oBaTeJbLHBIE PecypChl
porp Beero padoTsbI padoThI P peeyp
Pazjnen 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4geckue 15 1 bu6moreka [IOK

' peakiumn https://m.edso0.ru/7f41837¢

Hroro mo pazueny 20

Pa3znesn 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK

) 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK

' OCHOBAHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

3.1

[Iepuonnueckuii 3aKOH U
[lepuoaunueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

Memnpene-eBa. CtpoeHue
aToMa

XUMHYECKASA CBA3b.

32 OkncHTe L RO- 8 ]r?t?fsﬂ/?gs;s%g 8/5f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro o pasnexy 15 gm0 t/TFe1837c
PesepBHOE BpeMms 3 BH6J_IHOTeKa LHOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoiabubie | IlpakTuyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoTbI pecypebi
Pa3nes 1. BemecTBo U XuMH4yeckue peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
) peaKkimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22 | onewenron VIA-rpyms. Cepa i cé 6 Bubmiorera LIOK
' PYHIIBL P https://m.edso0.ru/7f41a636
COeJIMHEHUSs
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeJIMHEHUS
006
24 | neweron IVA rpymm. Vriepo : ) 2 Bu6mnoexa LIOK
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0111e cBO¥ICTBA METAIIJIOB 4 Bubmzorexa LIOK

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



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

bubmuoreka [JOK

3.2 BaxkneiIme MeTaJUIbI 1 UX COSIUHEHUS 16 https://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa

4.1 BemecTtBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubmmorexa [JOK
) p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa LTOK

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

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHMUE, 8 KJIACC.

e Koan4yecTBo 4acoB Jlata usysenus DJIeKTPOHHBbIE

11/_ Tema ypoka K i ' uHppoBLIE

- P Bcero blZHTapﬁ(:)T:: :’ ;::::qecxne odpa3oBaTejibHbIE
P P Mo nuany ®aktny | PECYPCHI

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKM3HU YeaoBeKka. Terna 1 BelecTna 05.09.2023 https://m.edsoo.ru/ff0d210c

2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUH. 08.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBuiia paboTHI B 1ab0paTOpun 1 bubmuorexa [JOK
1 IPUEMBI OOpaIeHHsI C 12.09.2023 https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYTOBAHUEM.

4 YucTele BemecTBa U CMECH. 1 bu6moreka [IOK
CriocoOblI pasziesieHus1 CMecei. 15.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 Bu6morexa LIOK

> «Pasnenenne CMecep£ (na npumepe 1 19.09.2023 https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)».

6 ATOMBI M MOJICKYJTBI 1 Eubmrorexa TOK

' 22.09.2023 https://m.edsoo.ru/ff0d2a6c
XUMHYeCKHE DIIEMEHTEI. 3HAKHU Bubmiorexa LIOK

! (CHMBOIIBI) XUMHYCCKHX 1 26.09.2023 https://m.edsoo.ru/ff0d2be8
DIIEMEHTOB.

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmiorexa HOK

' 29.09.2023 https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 bubmiorexa [IOK

' 03.10.2023 https://m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSIHCTBA COCTaBa

10 BellecTB. XUMudeckas (Gopmyia. 1 bubnuorexa [IOK
BaneHTHOCTE aTOMOB XUMHYECKUX 06.10.2023 https://m.edsoo.ru/ff0d2eae

OJICMCHTOB.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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OrHOCHUTEIbHAd aTOMHAs Macca.

11 OTtHocuTenbHast MOJIEKYIsIpHAs buGmiorexa LIOK
10.10.2023 https://m.edsoo.ru/ff0d323c
Mmacca.
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
9JIEeMEHTa B COCAMHCHUU. 13.10.2023 https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MoutsipHasi Mmacca. 17.10.2023 https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XMMUYECKHE bubmmoreka [{OK
SIBJICHUSI. XUMUYECKasl PEaKIIHsl. 20.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEAKITUH. 24.10.2023 https://m.edsoo.ru/ff0d3al16
16 3aKoH COXpaHEHHUS MacChl bubmuorexa [JOK
BeIeCcTB. XUMHUYECKUE YPAaBHECHHSI. 27.10.2023 https://m.edsoo.ru/ff0d3b88
gy | S omeee s oo 10K
t P . 07.11.2023 https://m.edsoo.ru/ff0d5708
XMUMHUYECKUX pEaKLnu.
pear A ’ 10.11.2023 https://m.edsoo.ru/ff0d3f34
pasyIoKEHUs, 3aMEIEHUsI, 0OMEHa).
M. B. JI — Yu&HBIii-
19 9H HKH(;);;EOI;IZEOBO(;O%"I E;IIJEI;H Brbmaorexa LJOK
1 AHCT: - 14.11.2023 https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3all¥sl 3HAaHHUH.
sy | pmomes e o o e BuGorsa 101
t 17.11.2023 https://m.edsoo.ru/ff0d4290
peaKIum.
| S e G BuGorsa 101
Ayxa. poZt 21.11.2023 https://m.edsoo.ru/ff0d448e
pocTO€ BemecTBo. O30H.
Ou3nyecKue U XUMHUIECKHe
22 CBOMCTBa KUCIIOpOAa (peaKIuu bubnuoreka [JOK
okucienus, ropenue). [lousarue 06 24.11.2023 https://m.edsoo.ru/ff0d4614

OKCHIax.



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Cnoco0bl OJTy4eHUs KUCI0poa B

bubmuoreka [JOK

23 1aGopaTopHH U IPOMBIILICHHOCTH. 28.11.2023 https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
TennoBoit 3¢ ekt XuMHIecKoi
peaKkiuu, OHATHE O Bubmorexa [IOK

24 | TCPMOXUMMYCCKOM YpaBHCHHUIL, 01.12.2023 https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX
peaKIusIX
Tonnuso (HedTh, Yroiab U METaH). Butmorexa [IOK

25 3arpisHEHuE BO3YXa, CIIOCOOE! 05.12.2023 https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBPAICHUS
[Tpaktuueckast pabota Ne 3 o

26 teme «llomydenne u coOupanue bubmuorexa [JOK
KHCJIOPO/Ia, U3YYCHHUE €TO 08.12.2023 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

27 Boaopon — sneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoae 12.12.2023 https://m.edsoo.ru/ff0d4dd0
duszndecKkrue 1 XHMUIECKHE Bubmiorexa [[OK

28 CBOHCTBA Bostoposia. TIpumenerie 15.12.2023 https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 [ToHsaTHE O KHCITIOTaX U COJISIX bubmorexa LIOK

19.12.2023 https://m.edsoo.ru/ff0d50d2

30 CrocoOpl MmoTy4eHust BOJA0Opoaa B bubnmuorexa [JOK
naboparopuu 22.12.2023 https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Bubnorexa [IOK

31 reme «llonytenue u COGHpaHuHe 26.12.2023 https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTBY

32 MousipHbiii 00BEM ra3oB. 3aKoH bubnunoreka [JOK
ABoraapo 29.12.2023 https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KoJIMUeCcTBa BuGnuotexa LOK

33 BEIIECTBA T'd3d TIO €ro H3BECTHOMY 09.01.2024 https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BELIECTBA WIIH 00BbEMY
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Beruucinenus 006EMOB ra3oB 0o
YPaBHEHUIO PEAKIIUU Ha OCHOBE

bubmuoreka [JOK

34 3aKOHA 00BEMHBIX OTHOIIICHHMA 12.01.2024 https://m.edsoo.ru/ff0d5708
razoB

35 DOu3nYecKue U XUMHUUECKUE bubmmoreka [{OK
CBOMCTBA BOJIBI 16.01.2024 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
WHJIUKATOpax 19.01.2024 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 Hacrenmennnie 1 HeHaCBIIIIEHHBIC bubmmoreka [{OK
pactBopsl. MaccoBast 10J1st 23.01.2024 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOpE
[IpakTuueckas padbora Ne 5 o

38 teme «IIpuroroiieHre pacTBOPOB bubmuorexa [JOK
C ompeenéHHON MacCOBOM JT0JIEH 26.01.2024 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Bona» 30.01.2024 https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, KiaccuduKaus, bu6mmoreka [IOK
HOMEHKJIaTypa 02.02.2024 https://m.edsoo.ru/ff0d664e
[Tony4yeHnue u XuMHUYECKUE

41 CBoﬁ}:quBa KHUCJIOTHBIX, OCHOBHBIX U Brbmaorexa LJOK

’ 06.02.2024 https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB

42 OcHoBaHHUS: COCTaB, bubnunoreka [JOK
KJlaccuguKaIus, HOMEHKIIATypa 09.02.2024 https://m.edsoo.ru/ff0d67ca

43 [Tosmyuenue u xuMuueckue bubnuoreka [IOK
CBOMCTBA OCHOBaHUI 13.02.2024 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccuduxarus, bubmmoreka [JOK
HOMEHKJIaTypa 16.02.2024 https://m.edsoo.ru/ff0dfee2

45 [Tonmyuenue u xumMnyeckue bubnuorexa [IOK
CBOMCTBA KUCJIOT 20.02.2024 https://m.edsoo.ru/ff0dfee2
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Conu (cpennue): HOMEHKIATypa,

bubmuoreka [JOK

46 CHOSOGH TOLYACHI, XHMHIHCCKHC 24.02.2024 https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuyeckas padora Ne 6.
47 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o TeMe «OCHOBHBIE KIIACCHI 27.02.2024 https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHUIN
r
48 | craccan neoprarmaeckix BuGnorexa LIOK
coP 01.03.2024 https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HAHUH 05.03.2024 https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
o | oo 63 0 Buorea 10K
“n 09.03.2024 https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
IT
SL | sammmacckax srevenon Homsme Bu6orerca LIOK
’ 12.03.2024 https://m.edsoo.ru/00ad9ffa
0 TPYIIIaX CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AemMeHToB /. U. 15.03.2024 https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI Enbmiorexa TOK
’ ’ 19.03.2024 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnunoreka [JOK
aTOMHBIX sifiep. M30TomnbI 22.03.2024 https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aTOMOB 3JIEMEHTOB bubnuoreka [JOK
[Tepuoanueckoii cucremsr /1. U. 02.04.2024 https://m.edsoo.ru/00ada6bc
Meneneena
56 XapaKkTepuCTUKa XUMHUYECKOTO bubnuorexa [IOK
3JIEMEHTA MO €T0 MOJOKEHUIO B 05.04.2024 https://m.edsoo.ru/00ada824
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IIepnoanueckoii cucreme /1. M.
MeneneeBa

3nauenue [lepuoanueckoro 3akoHa
IJIA pa3BUTHUSA HAYKU U IPAKTUKH.

bubmmoreka [{OK

> . Y. MenneneeB — y4é€Hblii, . 09.04.2024 https://m.edsoo.ru/00ada96e
MeJaror U rpaxJaaHuH
58 DNEeKTPOOTPHUIIATEIEHOCTh ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX DJIEMEHTOB 12.04.2024 https://m.edsoo.ru/00adaab8
50 | Momman xumirieckat caads L 16.04.2024 gm0 /0034
60 KoBanentnas nonsipHas 1 bubmuorexa [JOK
XUMHUYECKas CBI3b 19.04.2024 https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 bubnuoreka [IOK
XUMHUYECKas CBI3b 23.04.2024 https://m.edsoo.ru/00adaab9
bubmnoreka IJOK
62 Crenens okuCeHHA 1 26.04.2024 https:// m.edsoé.I ru/00adae28
63 OKHCIUTETHHO- 1 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIMHU 30.04.2024 https://m.edsoo.ru/00adb076
64 OKHUCIIMTEIN U BOCCTAHOBUTEIN 1 bubmiorexa LJOK
07.05.2024 https://m.edso00.ru/00adb076
5 | «Crpoonne mmomes. Xenwwocommr |1 BuGmorexa LIOK
CBA3by 14.05.2024 https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
CUCTEMATHU3aIUA 3SHAHUHI 17.05.2024 https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
CUCTEMATHU3aIUA 3SHAHUHI 21.05.2024 https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
CUCTEMATHU3AIUA 3SHAHUHN 24.05.2024 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10O 68
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9 KUIIACC

KoauuecTBO 4acoB

e JlaTa u3ydeHust DJIeKTPOHHBbIE
11/_ Tema ypoka K 1 uHppoBLIe
- P Bcero :;)TTI::H]’HBW ;’ ;:::;mecx"e o0pa3oBaTe/ibHbIE
p p ITo miiany ®akTH4. | pecypchl
[lepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 04.09.2023 https://m.edsoo.ru/00adb59e
Menneneena.
3aKOHOMEPHOCTH B U3MEHEHHUH Butmmotexa LIOK

2 CBOMCTB XHMITICCKHX JIEMCEHTOR . 06.09.2023 https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOIOB.

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKHUX BENIECTB. 11.09.2023 https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4eCcKoOil CBSI3H U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK. 13.09.2023 https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme

5 «[loBTOpEHue u yrioyonenue 1 1
3HaHUH OCHOBHBIX pa3/IesioOB Kypca 18.09.2023
8 Kkmaccay.

Knaccudukanus XuMuyeckux BuGnorexa LIOK

6 DCAKIIHI 1O PAsITIAHbIM 1 20.09.2023 https://m.edsoo.ru/00adbch0
MIPU3HAKAM.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM BuGmorexa LIOK

! peariui. [OHATHE 0 roMOreHHEIX 1 25.09.2023 https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUAX.

[lonaTHEe 0 XUMHYECKOM Butmiorexa 1IOK

8 paBHOBECHH. DakTOpEL, BIHATOTIIE 1 27.09.2023 https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU peakluu
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Y MOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTAHOBUTEILHBIE PEAKITHH. 02.10.2023 https://m.edsoo.ru/00adcade
T .
10| uccouatu, Cimisie n caGiie Buorexa L1OK
i LA, 04.10.2023 https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI.
11 HoHHbIE ypaBHEHHUs peaKkIuil bubnmorexa LIOK
] 09.10.2023 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE bubmuorexa [JOK
MpEACTABICHUI 00 11.10.2023 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIIIT
o | B e et BuGorea 10K
pei o 16.10.2023 https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOHAIIIHT
14 [TonsaTue o rumponuse comnei Bubmiorexa LIOK
' 18.10.2023 https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe U CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUM. 23.10.2023 https://m.edsoo.ru/00addd12
IT 6ota Ne 1.
16 <<I]’;)eaI_II<IZI;I{IITIeeCZI:IE(1:HpeE[1)HOI\ICaHT;HbHBIX Eubmorexa TOK
25.10.2023 https://m.edsoo.ru/00addbfa
3a/1a4.
KonTponsnas pabora No2 mo teme
17 «ONEeKTPOJIUTUYECKAS bubnunoreka [JOK
Jucconranusa. XuMHU4ecKue 06.11.2023 https://m.edsoo.ru/00addecO
pEeaKIMK B PaCTBOPax».
18 ?ai?f:H§1P§<;;PHT§;1;1 CBOMCTBA Eubmiorexa LTOK
’ 08.11.2023 https://m.edsoo.ru/00addfe?2

Ha IIpUMeEpE XJIopa
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Xiopoojiopoa. CoJisiHasi KUCIIOTA,

19 XUMHUYECKHE CBONCTBA Eubmiorexa LTOK
’ 13.11.2023 https://m.edsoo.ru/00ade104
MOJTy4eHUE, PUMEHEHHE
IT 02
o | Dosemmeen e 62 1 Sumorea 10K
v ot 15.11.2023 https://m.eds00.ru/00ade348
KHCIIOTHI, H3yYCHHE €€ CBOUCTBY
B
| B e BiGorsa 101
PCAKHH, a 20.11.2023 https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE
29 OO6mrast xapakTepucTuKa bubnuorexa [JOK
anemeHTOB VIA-rpymmst 22.11.2023 https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOUpUKALNUN
23 cepnl. Haxoxnenue cepsl u € bubmuorexa [JOK
COCIMHEHUH B TIPUPOJIE. 27.11.2023 https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
TR I BuGmorexa LIOK
. 29.11.2023 https://m.edsoo.ru/00ade802
CBOICTBa
25 | gucums e Comas s BiGorea 10K
. 04.12.2023 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE peaKlnu, JIeKaIIHe B
OCHOBE IIPOMBIIIJICHHOTO crioco0a
26 MOJIY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE 06.12.2023 https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel cpe/bl
COEIMHEHUSIMHU CEPBI
27 Brruucinenune maccoBoii Joau bubnuoreka [JOK
BBIX0/1a ITPOJIYKTA PEAKIIUU 11.12.2023 https://m.edsoo.ru/00adec8a
28 Seweron VA pym. Asor BuGmorera LIOK
PYTUITBI- ’ 13.12.2023 https://m.edsoo.ru/00adeea6

PacpoCTpaHCHHUC B IIPUPOJL,
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¢bu3nvecKkrue 1 XUMHYECKHE
CBOMCTBA

AmMmuak, ero ¢usnueckue u

29 XUMUYECKUE CBOMCTBA, MOTYyYCHUE BH6J,IHOTeKa LIOK
- 18.12.2023 https://m.edsoo.ru/00adf004
[Ipaktugeckas padora Ne 3 o

30 teMe «[lonyueHrne aMmmMuaka, BH6J_IHOTeKa HOK
H3ySeH e ero CEOHCTE 20.12.2023 https://m.edsoo.ru/00adf180

31 A3oTHas Kucnora, e€ pusndeckue bubnuoreka [JOK
Y XUMUYECKHE CBOWCTBA 25.12.2023 https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHWSI B KQ4eCTBE

30 MUHEPaAJIbHBIX YIOOPEHUIA. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HeHne 27.12.2023 https://m.edsoo.ru/00adf518
OKpY)KarolEen Cpeibl
COEJIMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u

33 dbocdhopnas kucnora, pusndeckue bubnuoreka [IOK
U XUMHUYECKHE CBOMCTBA, 10.01.2024 https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
Hcnonws3oBanue docdaTtoB B

34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [JOK
ynoOpeHuil. 3arpsi3sHeHHE 15.01.2024 https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
Yrnepon, pacnpocTpaHeHHE B

35 HpI/IpEI[e E)H:{I/I{){eCKIID/Ie u Eubmorexa TOK
XI/IMI/I‘IeC,KI/IC CBONCTEA 17.01.2024 https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoja, ux pusnueckue
Y XUMHUYECKUE CBOMCTRA.

36 DKOJOTHYECKHUE MPOOIIEMBI, BH6J.IHOTeKa LOK

22.01.2024 https://m.edsoo.ru/00adfebe

CBS3aHHLBIC C OKCUIOM YTJIepoaa
(V)
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bubmuoreka [JOK

37 YTOJIbHAs KUCIIOTA 1 €8 COMu 24.01.2024 https://m.edso00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o
38 teMe "[lomydeHue yriekucioro bubnuorexa [JOK
ra3za. KauecTBeHHast peakuus Ha 29.01.2024 https://m.edsoo.ru/00ae027e
KapOoHAT-UOH"
[TepBoHauaNbHBIC TIOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O BH6J_IHOTeKa HOK
31.01.2024 https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIiIepo/ia
40 Kpemuuii u ero coeauHenus BH6J.IHOTeKa HOK
05.02.2024 https://m.edsoo.ru/00ae080a
[IpakTueckas pabora Ne 5.
a1 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3ajJa4 1o reme «BakHelme 07.02.2024 https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M KX COCTUHEHUS
KontponbHas padota Ne3 o teme
42 «BakHelnye HeMeTaIbl U UX BH6J_IHOTeKa HOK
12.02.2024 https://m.edsoo.ru/00ae0el8
COCITUHCHUSDY
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTaJljIoB. MeTandecKkas CBsI3b bubnmuorexa [JOK
U METaJINYECKast 14.02.2024 https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
dusndyeckue CBOMCTBA METAIOB
XHUMUYECKHE CBOMCTBA METAILIIOB.
44 DNEeKTPOXUMHUYECKUHN P BH6J.IHOTeKa HOK
. 19.02.2024 https://m.eds00.ru/00ael156
HaIpsHKEHUH METaJIOB
O61ue crnocoObl NOTyYeHHUS
MetaiuioB. CriaBel. BerunciieHus
45 110 YpaBHEHUSM XUMHUYECKHUX BH6J.IHOTeKa LOK
21.02.2024 https://m.edso00.ru/00ae1156

peaxkuui, eciiu OJUH U3 pearcHTOB
COJIEP’KUT IPUMECH
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bubmuoreka [JOK

46 Howsmie o Kopposuu MeTaILIoR 26.02.2024 https://m.edsoo.ru/00ael278
bubmmoreka [{OK
47 [Henotrere meTan b 28.02.2024 https://m.edsocI)_.[ ru/00ael4b2
48 Okcuapl ¥ TUAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJust 04.03.2024 https://m.edsoo.ru/00ael4b2
49 [IleroyHO3EMENBHBIE METAIIIIBI — bubnuorexa [JOK
KaJbIIUA ¥ MarHui 06.03.2024 https://m.edsoo.ru/00ae15e8
50 Baxxneimme coeTUHESHUS KaJIbITHS Bubmiorexa LIOK
11.03.2024 https://m.edsoo.ru/00ael5e8
51 O06o001meHre B CHCTEMAaTH3aIIHs
3HAHUU 13.03.2024
52 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHECHHSI 18.03.2024 https://m.edsoo.ru/00ae1886
53 THeI;?: Igllt(lggflfg cpTi61;)oT§L£I ?v[relgonbl bubunorexa LIOK
B — 20.03.2024 https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 AmiOMUHUA 01.04.2024 https:// m.edso;I ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
THJIPOKCHIA 03.04.2024 https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 08.04.2024 https:// m.edsoc%.I ru/00ael1d86
57 Oxkcuipl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u xenesa (111) 10.04.2024 https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALIUSI
3HAHUM 15.04.2024
[TpakTuyeckas padora Ne 7.
59 Pemenne skcriepuMeHTAIBHBIX bubnuoreka [IOK
3a7a4 no teMe «BaxHenme 17.04.2024 https://m.edso0.ru/00ae3de8

MCTAJJIbI 1 UX COCOWMHCHUS
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Beruncienus o ypaBHeHUIM

XUMHUUYECKUX PEAKIIUH, €CIIU OJUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COJICPXKUT pUMecH. Berunciienus 22.04.2024 https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOYKTA
peakiuu

61 O0600611eHre U cucTeMaTu3anus 1
3HaAHUH 24.04.2024
KonTpomasnas pabora Ne4 no teme:

62 «Baxkuenme MeTaIbl ¥ UX 1 99.04.2024
COCTMHECHUS

63 BemiectBa u matepuansl B 1 bubmuorexa [JOK
MTOBCETHEBHOM JKU3HU YEIOBEKA 06.05.2024 https://m.edsoo.ru/00ae3f50

64 XHWMHYECKOE 3arpsA3HEHUE 1 bubnuoreka [IOK
OKpY’Karollel cpesibl 08.05.2024 https://m.edsoo.ru/00ae4270

65 Posib xumMuu B pemiennu 1 bubnuoreka [IOK
HKOJIOTHUECKUX MPOOIIeM 13.05.2024 https://m.edso0.ru/00ae4270

66 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUU 15.05.2024 https://m.edsoo.ru/00ae0d0a

67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CUCTeMaTH3alus 3HAaHUH 20.05.2024 https://m.edsoo.ru/00adb33c

68 PesepBubIit ypok. O600mEeHre u 1 bubnuoreka [JOK
cUCTEeMaTu3alus 3HAaHUH 22.05.2024 https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLECCA.

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obectBo «M3marenbcTBo «IIpocBerienue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. T'abpuensn O. C., Bockob6oiinukosa H. I1., SlmykoBa A. B. HactonbHast kHura yuutens.
Xumus. 8 ki1.: Metoauueckoe nmocodue. - M.: JIpoda, 2021.

2. l'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: JIpoda, 2022.

3. I'abpuensH, O. C. Metonndeckoe nocobue k yueonuky O. C. 'abpuensna « Xumus». 8
knacc / O. C. 'abpuensin. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroandeckoe nmocoodue k yueonunky O. C. ['abpuensaa « Xumusi». 9
knacc / O. C. 'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexronorudeckue kaptol k yaueOHuky O. C. 'abpuensna «Xumus. 8 kimace» :
Metoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorundeckue kapthl K yueoHuky O. C. ['abpuensna «Xumust. 9 kmacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTposbHbie 1 TpoBepodHbIe padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.
TaHHbIE

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://him.1september.ru Eaunas xomtekuus L{OP: TIpenmeTHas KouieKipst « XUMHUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIE 9KCIIEPUMEHTHI:
xumust. Kostekius Poccuiickoro o61eo0pa3oBareibHOTO TopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi

http://www alhimik.ru Bcepoccuiickas oluMmnuaga MKOIbHHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMust: SJICKTPOHHBIN YUCOHHUK [T CPEIHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JTEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHuuroHnHast OJTUMITHA/A [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
00pa3oBaTeNbHbII MTPOEKT.






