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MNOACHUTEJBHASA 3AITMCKA

[Iporpamma 1O XUMHUM Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHus
cocTaBlieHa C ydeToM ocoOeHHocTe nereid ¢ THP, ucnbIThIBarOmMX CTOMKHE
TPYAHOCTH B OOyYeHHH © TPEOYIONUX CHEIUATBHOM KOPEKIIMOHHO —
pa3BUBAIOIIEH HAMPaBICHHOCTH 00Pa30BaTEIHHOTO MPOIECCa, a TAKKE HAa OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEIBHOW IMPOTPaAMMBI
OCHOBHOTO 00111ero obpazoBanusi, npenacrarieHHbx B ®I'OC OO0, a Takxke Ha
ocHOBe (henepanbHON paboyeil mporpaMMbl BOCTIMTAHUS U C YYETOM KOHIICTIIIMU
npenojaBaHusi y4eOHOro npeaMera «XuMus» B 00pa30BaTENIbHBIX OpPraHU3AIUSX
Pocculickon ®@enepanumu.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IEJsIX, OOIIeW cTpaTreruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHUs OOYYAIOMIMXCA CPEACTBAMH y4yeOHOTO
npeaMera, YCTaHABIIMBAET o0s3aTeNIbHOE MpEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeelieHne ero Mo KiaccaM W CTPYKTypUpOBaHUE IIO
pazienaM U TeMaM MPOrpaMMbl MO XUMHUH, ONPEACISIET KOJIMYECTBEHHBIC U
KAuECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEABHOCTh  M3YYEHHS] XHUMUU C Y4YETOM  MEKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Yy4eOHOTO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzainuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 0oOpa3oBaTesbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaK)Ke TpeOOBaHHM K
pe3ynbrataMm oO0y4eHHUs] XUMUU Ha YPOBHE 1IeJIeH W3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB YYE€OHO-TIO3HABATEILHOW JIEATEIBHOCTH OOY4YaroIIerocsi Mo OCBOEHUIO
y4eOHOTO Co/IepKaHUsI.

3HaHWE XHMHH CIYXUT OCHOBOW i1 (OpMUpOBaHUS MHUPOBO33PEHUS
0oOy4Jaromnierocsi, €ro MpejCcTaBICHUN O MaTEPUAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPTrUM M 00 SBOJIOIMU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJI0OATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3ydeHne XxuMun:

CIIOCOOCTBYET  peaju3allud  BO3MOXKHOCTEH  JJIi  caMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphI IUYHOCTH, €€ 001Iei 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaronMXxcsi, HABBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JESTENbHOCTH,
OKCIIEPUMEHTAJILHBIX M MCCJIEIOBATEILCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPOPECCUOHAIBHON ACSITELHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsa HA €AUHCTBO NPUPOIBI U YEIOBEKA, ABISETCA OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rpaMOTHOCTH 00y4arOIINXCS;

CIIOCOOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHHM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

Jlanuble HampaBiieHUs B OOY4YEHHM XHMHH OOECIEYMBAIOTCS CHEIU(UKON
collepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOIl HAYKM XMMHUU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHU, OCHOB
HEOPTaHUYECKOM XHWMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHus MPOrpamMMbl MO XUMHUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 mnoaxoja K €€ mzydeHuro. ColepkaHu€ CKIIAIbIBAECTCS U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CHCTEMBI IOHATUNA O XUMUYECKOU
peakiuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHHU30BaHbl [0 TPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBSI3H;

— TpelacTaBleHUd 00 AIEKTPOJUTUYECKON OHUCCOUMAlMM BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaAHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSASA (PYHKIMM OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NPUPOABI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO3HAaHMS B Hayke. M3ydeHne XumuM NpPOUCXOAUT C NPUBJICUECHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKalOUUH MUP,
«buonorus. 5—7 ximacce» U «dusuka. 7 kimacc». Peanuzanus JaHHOW MPOTrpaMMBbl
B Tporiecce oOydeHusl MO3BOJIUT oOywatomuMmcs ¢ THP ycBouTh kirodeBbie
XUMHWYECKNE KOMIIETCHIIMN U MOHATH POJIb U 3HAYCHUE XUMUHU CPEIH APYIHMX HAYK
O IIPUPOJE.



[Ipy wu3ydeHHH XUMHUHU TPOUCXOAUT (POPMUpPOBAHWE 3HAHWUNA OCHOB
XUMHUYECKON HAayKH Kak 00JIACTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUUYECKOM
JIEATEIIBHOCTH YEJIOBEKA U KAK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
N3ydyeHne XuUMHUM CIIOCOOCTBYET pa3BUTUIO y oOydaromuxcs ¢ THP
MPOCTPAHCTBEHHOTO BOOOpaxeHusi, (YHKIUOHAIBHOM TIPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH aHAJIU3UPOBATh MHGOPMAIIMIO, MPEICTABICHHYIO B
paznmuyHbIX (QopMax. 3HAUYMMOCTh TMpeAMeTa JUIsl Pa3BUTHUS  KU3HEHHOU
KOMIleTeHIMH oOyvaromuxcss ¢ THP 3aknrogaercss B yCBOGHMHM OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOIMMBIX [ TOBCEAHEBHOW JKM3HU, HABBIKOB
30pOBOr0 M 0€30MacHOro g 4YeloBeKa M OKpPY)KAloIIed ero cpeasl obpasa
KU3HH, (POPMUPOBAHUH IKOJIOTHICCKON KYJIbTYPHI.

3amauya ydeOHOTO TIpeaAMETa COCTOMT B  (OPMHPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUM — BaKHEUINX (PAKTOB, MOHSATUHN, 3aKOHOB U TEOPETHUUECKHUX
MOJIOKEHUH, JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, B MPUOOIIEHUU K HAYYHBIM METOJAaM MO3HAHUS NPHU U3YyYEHUU BEIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHHH B Y4Y€OHO-TIO3HABATENIbHOM U Y4EOHO-HCCIEAOBATEIbCKOU
NeSATETbHOCTH, OCBOCHMM NpaBWJI 0OE€30MacHOTO OOpallleHusi C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Iporpamma oTpaxkaer conepxanue oOy4eHHUs! IPeAMETY « XUMUS» C y4ETOM
0CcOOBIX 00pa3oBaTelbHBIX MOTpeOHOCTEH oOyvaromuxcs ¢ THP. Osnanenwue
y4€OHBIM TPEIMETOM «XUMHS» TMPEACTABISICT ONPENCICHHYI0 TPYAHOCTh JUIs
obyuarommxcs ¢ THP. 3910 cBsA3aHO ¢ OCOOCHHOCTSIMH  MBICIMTEIIBHOM
NESATEIbHOCTH, TEPUOJUYSCKUMU KOJICOAaHUSIMU BHHMAHUS, MaJbIM 00BEMOM
naMaTd,  HEJOCTATOYHOCTHIO  OOIIero  3amaca  3HAHUW,  TOHUKEHHBIM
MO3HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jlist ipeoionieHusi TPYHOCTEH B M3YYEHUH YYEOHOTO MpeaMeTa «XUMUsH
HeoOxoaMMa ajanrtanuMs oO0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSAM JaHHOW KaTeropuu oOOydaroluxcs, Y4eT HX
OCOOCHHOCTEW pa3BUTHUS: MCIOJB30BAHUE AJTOPUTMOB, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€H, IOCTEIIEHHOE YCI0KHEHNE U3y4aeMOr0 MaTepurala.

[Ipy w3yuyeHHH XUMHH HEOOXOAUMO OCYIIECTBJISITH B3aUMOJEHCTBUE Ha
TOJINCEHCOPHOM OCHOBE.

[Ipn u3ydeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3OBaHMs BaKHOE

3HAUEHUE MPUOOPENH TaKHe 1eJH, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHUE
OoOy4Jarommxcsi K CaMOCTOSATENIBHOW TO3HABATEIBLHON JESITEIHbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;



— obecrnieyeHne yCIOBHM, CITIOCOOCTBYIONMIUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OMbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHUSA U CAMOIMO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIONUX YHUBEPCAIBHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue 0OmEeH (QYHKIIMOHATBPHOH M €CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YyMEHHHA OOBSICHATH W OIEHUBATH SIBJICHUSA
OKpY’KaOIIEero MHUpa, WCIOJb3Yysl 3HAHUS W OIBIT, MOJYYCHHBIC NMPU H3yUYECHUHU
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpOOJieM B IOBCEIHEBHOW JKWU3HH H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHne y OOy4yarolUXcs TYMaHUCTHYECKHX OTHOIICHUH,
NMOHMMAaHUS [IEHHOCTH XUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYCCKU
LEJIECO00Pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH albHEUIIETO
OoOy4eHHUs.

B cBs31 ¢ 0COOEHHOCTAMU NOBEIEHUSN AeATeabHOCTH oOyyatomuxcs ¢ THP
(pacTOpMOKEHHOCTh, HEOPTraHM30BAaHHOCTh) HEOOXOJUM CTpOXKAMIINN KOHTPOJIb
COOJIIOJIEHUsI TPaBWJI TEXHUKU O€30MAaCHOCTH TMPU MPOBEJCHUU JIaOOPATOPHBIX
paboT B XUMUYECKOM KaOWHETE.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX JUISI M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHaya/IbHBIE XUMHUYECKHE IOHATHSA

[Ipeamer xumun. Poib XMMHUM B U3HU 4YeJOBeKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3NYECKHE CBOMCTBA BEILIECTB. ATpPETraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dieMeHThl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJISIpHAs Macca. MaccoBast oIl XUMHAYECKOIO dJIEMEHTa B
COEIMHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIMHEHU.

du3nyeckre U XMMUYECKUE SIBJICHUA. XUMHUYECKasl peakius U e€ Mpu3HakKu.
3aKOH COXpaHEHMs Macchl BelecTB. XuMHueckue ypaBHeHus. Kiaccudukanms
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYAOH, NMpaBUiaMu paboThl B JabOpaTopuu U
npuémMamMu oOpaileHus ¢ 1abopaTopHbIM 000PYTOBAHUEM, U3yUYCHHUE M OMHCAHHE
(bu3nuecKkux CBOMCTB 0OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJaBJIE€HUE BOCKA, TasHHE JIbJa, PACTHUPAHUE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUsl BOAbI) U XUMUYECKUX (TOpEHHE CBEYH, NMPOKAIUBAHHUE
MEJTHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJa ¢ KUCIIOTOW) SIBJICHUHN, HAOII0ICHUE U
ONKCaHuE MPU3HAKOB MPOTEKAaHUs XUMHUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokKeHUe THJIPOKCUAA
meau (II) npu HarpeBaHuM, B3auMOEUCTBHE kKene3a ¢ pacTBopoM coiu meau (11),
U3y4eHHE CIOCOOOB pa3ieieHus CMecel: ¢ MOMOUIbI0 MarHuTta, (hUIbTPOBaHUE,
BBITIAPUBAHUE, JUCTHLISAINS, XpoMaTtorpadus, mpoBeIeHne OYUCTKU TTOBAPEHHOM
COonM, HaOJIOJAEHHME U  ONUCAaHHEe  pe3ylbTaTOB  IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENe MOJEeKyl
(IIapoCTEePIKHEBBIX ).

BaskHejinue npeacTaBuTe M HEOPraHMYeCKNX BellecTB

Bo3gyx — cMech razoB. CoctaB Bo3nyxa. Kuciopon — 31€MEHT W mpOCTOe
BemecTBo. Haxoknenuwe kucimopoga B TpupoAe, (U3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupbl. [lpumenenue kucinopoga. CrnocoOsbl



NOJIyYeHHUs] KUcIopoda B JabopaTOpud W NPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — alIoTpoIiHas MOAU(GUKALINS KHCIOPO/Ia.

TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsneMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHE ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monspabiii  00bEM ra30B. Pacy€Thl 10 XUMHYECKUM YPaBHECHHSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpoz€ U B )KU3HU 4YesioBeka. KpyroBopot BoAbl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcunbl. Krnaccudukaims
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHbIE) U
HecosneoOpasyromue. Homenknarypa oxcuynoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psanm aktuBHocTm metaimoB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenknarypa coneil. @U3NUEeCKUEe U XMMUYECKUE CBOWCTBA COJIEH.
[Tonyuenue comnen.

['eHeTnueckas CBsI3b MEXIY KJIaCCAMU HEOPTraHUYECKUX COCINHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHUA KUCIOpOJa B BO3/IyX€E, IMOJyUYECHHUE,
coOuWpaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB KHUCJIOpOjaa, HaOI0IeHne
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHus: TopeHus: (TMokapa), O3HAKOMJIEHHWE ¢ oOpa3llaMu OKCHJIOB H
OMMCAaHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHHME, paclo3HABAHUE W M3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoponaa ¢ okcuaom meau (II)
(BO3MO>XHO HCITOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOJEHUE O0pa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HatpyeM ©  KanblWeM) (BO3MOXXHO HCIIOJb30BaHUE BUAEOMATEPHUAIIOB),



UCCJeIOBaHUEe O0pa3lloB HEOPraHUYECKHX BEIIECTB PA3NIMYHBIX  KJIACCOB,
Ha0JI0/IeHUE U3MEHEHHSI OKPACKU WHIMKATOPOB B PacTBOPax KUCIOT U ILEJIOYEH,
uzydyeHue B3aumojenctBua okcupa meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KHCJIOT C MeETaUlaMH, PEaKIUil HEUTpalu3aluH, IMOJyYeHHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOrO METaJla IPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAJIBHBIX 3a1ad MO Teme «BaxHenmme KIacchl HEOPTraHWYECKUX
COEIMHEHHI.

[Hepuoauueckui 3axkoH u Ilepumoguueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHbIE OKCUABI
U TUAPOKCHUJIBI.

[Iepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. PHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckonn cucremnl [. 1. MenneneeBa. XapakTepuUCTHKA XWMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paauyca aTOMOB XHUMHUYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. [[. M. MenpeneeB — yd€HbIM U
IPpaXKIaHUH.

Xumuueckasi cBsa3b. KoBaneHTHass (MOJSIpHAsE W HETMOJSPHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX 2JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucineHusi.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tporecchl OkucaeHus U BOccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aMMOJCHCTBHE
IUAPOKCUIA LHMHKA C pPAacTBOPAMH KHUCJIOT M UIENOYEH, NMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMM
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mexcnpeomemmoie ceéa3u



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XMMHHM B 8 Kilacce
OCYILECTBIISICTCS 4epe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHSITHUH, SBISIONUXCS CUCTEMHBIMU ISl OT/ACJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAy4YHbIN (akT, TUnoTe3a, TEopus,
3aKOH, AaHaJM3, CHUHTE3, KiIacCU(HKAIMUA, TEePUOJUYHOCTh, HAOIIOCHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3nyeckrue BEIUYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1b1, COJHIIE.

buomnorus: otocunTes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtugpocdepa, MHUHEpANIbl, TOpPHBIE MOPOIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMH4YeCKAasi peaKIHus

[lepnognueckunii 3axoH. [leprognyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, Kalblusi M HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM »3JIEMEHTOB B Ileproanueckoit
CUCTEME U CTPOEHHEM UX ATOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHUYECKON CBS3U. THUIBI KPUCTANIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIaccaM HEOPraHU4YeCKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanuys XuMUYECKUX PEaKIUi M0 pa3IuYHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIoBOMY 3(ddexrty, Mo
U3MEHEHUIO CTETEHEW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, IO
YYACTHIO KaTaln3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXHUMUUYECKHE
YpaBHEHUSI.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. [lonsarue o karammse. [loHsTHE O XUMUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU U TIOJO0KEHHE XUMHYECKOTO
paBHOBECHS.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUH. CocraBieHue yYpaBHEHUN



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIUALUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMUA BHUAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U cl1a0ble 3JIEKTPOJIUTHI.

Peakruu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHMS PEAKIIMA HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHMM W cCOJell B CBET€ INPEICTaBICHUA OO0 DIEKTPOIUTUYECKOU
nuccounanuu. KauectBeHHbIE peakiny Ha HOHBL. [IOHSITHE O THapOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAUIOB W HeMeTaioB (rpadura W amMmasa), CIOXKHBIX BEIECTB
(x7opuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NHMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTH
pPacTBOpPOB BEWUIECTB, IPOLECCA AWCCOLMALMN KHCIOT, WIENOYEed U  COJIEH
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPHAOB), MPOBEACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKK  NPOTEKaHWS  peakiuii HMOHHOro  oOMEeHa
(oOpa3oBaHue ocajka, BBIIEJIEHME Ta3a, o0Opa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMMA
(ropeHue, peaklMy pa3yIoKEeHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C IIOMONIIbIO KAUYECTBEHHBIX pEaKUUMid Ha HOHBI, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaJibl U MX COCTUHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNPHUMEPE  XJOpa
(B3aMMOJEHCTBUE C METalJlaMd, HEMeTajllaMH, UIeno4amu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBEeKa. BakHelme XJIOpUAbl U HUX
HAXOXKJEHUE B IPUPOJE.

O6mas xapakrtepuctuka 31aemMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTeneHu okucieHus. CTpoeHue M (PU3MYEeCKUe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DHUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBoaopo, CTpoeHue, (u3nYecKue u
XUMHUYeCcKue cBOMCTBA. OKCUIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwmciora, (QuU3HUeCKMe W XHMHYECKHE CBOMcTBa (0oOmmMe Kak
MpEeACTaBUTENSl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKHUE pEeaKIH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOJy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJM CEPHOUM KUCIOThI, KAYECTBEHHAS PEaKIvs Ha



cyiabdaT-uoH. Haxoxaenue ceppl M €€ cCOoeIMHEHUH B mpupoe. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNMHEHHUSIMHU Cepbl (KUCIOTHBIE JIOKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapakrepuctuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHMs. A30T, pacnpoCTpaHEHHE B MPUPOJE,
bu3nYecKue U XUMUIEeCKHe cBoicTBa. KpyroBopoT a3ora B mpupojae. AMMUakK, ero
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, MOJIydeHUE U mpuMeHenne. Coim aMMOHWS,
ux QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUe M XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpEACTABUTENsl Kiacca KUCIOT M chenuduyueckue).
Hcnonb30oBaHWEe HUTPATOB U COJIGM aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
ya00peHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKalolle cpeabl COeAMHEHUIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, MOYBBHI M BOJOEMOB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, Guzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kucnoTa, GU3NIECKUE U XUMUYECKUE CBONCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEpHbIE  CTEMEHU  OKHUCJICHUA.  YTJIEpOJ,  aUIOTPOIHBIC
MOAU(UKAIIUKA, PACHPOCTpaHEHUE B TMpUpPoJe, GU3HUECKHME UM XUMHYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupojae. OKcuibpl yriaepojaa, ux
buznueckue ¥ XUMHUYECKHE CBOWCTBA, JICMCTBHE HA JKUBBIC OPTraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJOTUYECKHEe MpOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a T1y1I00adbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekr. YroapHas KuciaoTa U €€ coiu, uX (GU3NISCKHe U XMMHUYECKUE CBOWCTRA,
noyiyueHne u npuMmeHeHue. KadectBeHHass peakiusi Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEJIHLCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COCAMHEHUSIX
yriepoza (MeTaH, 3TaH, STUICH, alleTHUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAsl KHCJIOTA).
[IpupogHbie HMCTOYHUKU YTJIEBOJOPOAOB (Yroib, NTPHUPOAHBIA Tra3, HEPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), WX POJIb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelKax, YriaeBoJgax — U UX
poinM B KU3HM UeJIOBeKa. MarepuaabHOE E€IWHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoenuHeHHs KpemMHUss B mpupozae. OOmme mnpeacraBieHus o0
okcuae kpemuusa (IV) u kpemuueBor kuciaore. CuiMkaThl, UX HUCHOJIH30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeliue CTpouTeNbHbIE MaTepHUaIbl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, eje300eToH. [Ipobiembl 6€30MmacHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTAHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIOIeHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIBITHI, OTpaKAIOIIME (PU3MUECKHE W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEJMHEHMH (BO3MOXKHO HCIIOJIH30BAaHUE BUIACOMATEPUATIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOpPUIOB (TalOT€HUJIOB), O3HAKOMIIEHHUE C
oOpazmamu  ceppl U €€  COCAMHEHUAMHU  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB), HAOJIIOJCHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOThl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBlIeHHOMN CEpPHOM KUCIIOTHI, TPOBEICHUE KAYECTBEHHOM peakIuu Ha CyJb(aT-
MOH W HaOJI0JIeHHE NpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBOicTBaMU a30Ta, (ochopa M MX coeAUHEHUH (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOuWpaHue, pacro3HaBaHME€ U U3YYEHUE CBOWCTB aMMHUaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U QocdaT-uoH U U3y4eHHE MPU3HAKOB
MX IPOTEKaHMUsI, B3AMMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mojiernen
KPUCTAJUIMYECKNX PEmETOK anmasa, rpadurta, ymiepeHa, O3HaAKOMICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TNPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, Paclo3HABAHUE U M3YYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJICHUE KAaYECTBEHHBIX PEaKlUil Ha kapOOHAT U
CUJIMKAT-UOHBl W HW3YyUYCHHE TIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHUE C
MPOAYKIMEH CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTa/ibl U MX COETUHEHUS

OO01mast xapakTepUCTUKa XUMMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosiokeHuss B llepuognueckor cucreme xumuuyeckux siemeHtoB [l .
MenpeneeBa u crpoeHusi arToMoB. CTpoeHHE MeTalioB. Mertajuinueckas CBS3b U
METAJTMYeCKasi ~ KpUCTAUIMUECKass  pemeéTka.  DJIEKTPOXUMUUYECKUU  psia
HaMpsHKEeHUN MeTauioB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0mmue
CIOCOOBI TIONTydeHUs: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
CroCcOOBI 3amuThl MX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
dusnyeckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUabl U



TUAPOKCHUABI HATpud MW Kanusa. [IpuMeHeHue IEIOYHBIX METAIOB M UX
COCIUHCHUH.

[[lenoyno-3eMeNnbHBIE METAMIbl MAarHuil MW KaJdbLMM: TIOJOKCHHE B
[Tepuognueckont cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJIeHUE B Mpupojic. Pu3ndeckue u XMMUYECKUEe CBOMCTBA MarHus
W Kanblusa. Baxuelue coequHEHHUs KalblUsl (OKCHUJZ, TUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo105keHKE B [Ieproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aTOMa, HAXOXJICHUE B Ipuponc. Pusndeckue u
XUMHUYECKHE CBOMCTBA alfOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
AJIFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckor CHCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aToma, HaxXOXKICHHE B npupone. Pu3NYECKHE H
XUMHYECKHe CBOMCTRBA kene3a. OKCHIbl, THAPOKCHIbI U comu xene3a (II) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ o0pa3llaMH METaUIOB M CIUIaBOB, WX (PU3HUYECKUMH
CBOMCTBAMH, M3Y4YEHHE  PE3YyJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOKHO
HCIIOJIb30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCMOJB30BAaHHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJIe3a B KUCIOPOJE
(BO3BMOYKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  MPOTCKAHUS
KAaYECTBCHHBIX PEAKIMN HA WOHBI: MarHus, KaJblUs, alFlOMUHUS, [IUHKA, JKEJe3a
(IT) u xeneza (III), meau (I1), HaOarOAEHUE M ONMCAHUE TIPOLIECCOB OKPAILIUMBAHUS
IJJaMCHH HWOHAMH HATpHsl, Kalus W Kaiblldgd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA ATFOMUHHUS
Y THJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BaxkHeunme
METAaJIJIbl ¥ X COCAMHCHUSI.

XuMus M OKpY:KawIIas cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM KHM3HM 4YEOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpenbl (mpenesibHas AOMycThMast
KOHIIeHTpaius BeuecTs, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuui IKCnepumenm:

u3ydeHue oOpasioB MaTepuaioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepuarbl).

Mesxcnpeomemmnbnie ceasu



Peanuszanus MexXnpeaIMeTHBIX CBsI3€d NMpU HM3YYeHMM XMMHU B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHWE KaK OOIMIMX ECTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHN, SBJSIONIMXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO1iue ecTecTBEHHO-HAayuHble NMOHSATHSA: HAy4YHbIH (pakT, TMIOTE3d, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccuuKaluus, TMEePUOAUYHOCTb, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsi, MNPOBOJIHUKH,
MOJYIPOBOJHUKU, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAILTNYECKAs
pemérka, CrulaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, abixaHue, Ouocdepa, 3KOoCHCTEMa, MHUHEPAJIbHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATETILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpocdepa, MHUHEpANIbI, TOPHBIE MOPOIBL,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

Peanuzanmss MHKIIO3MBHOTO 0OydeHHs mo3BoysieT aetssM ¢ OB3 oOydarbest mo KTTI
oOpasoBaTeabHBIX MporpamMm http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-

rabochie-programmy/30-rab-pr-ooo , HO IS KaXJIOr0 KOHKPETHOTO peOEeHKa
pa3zpabaTbiBaeTCsl MHAMBUAYATbHBIM y4YeOHBIM TIUJIaH, T/€ YYHUTHIBAIOTCA HX
oOpa3oBaTenbHbIe MOTPEOHOCTH U OCYIIECTBIISIETCS MHANBUIYATbHBIN MOIXO/.



http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-rabochie-programmy/30-rab-pr-ooo
http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-rabochie-programmy/30-rab-pr-ooo

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI I1O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETroO
oOpa3oBaHUsl JOCTUTAlOTCS B X0/€ OOy4YeHUS XMMHUHM B €IUHCTBE Y4YeOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHATHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHUS M CIOCOOCTBYIOT IMpoIleccam
CaMOIMO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AIINKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ Pe3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOM MO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUUN U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NIaTPHOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOI'0 OTHOLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 O00IIEeCTBa, CIIOCOOHOCTH BIAAECTh JOCTOBEpHOM HH(pOpMaIuei o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHMS:

MPEJCTABJICHUSI O COLUHUAIBHBIX HOPMax H IIPaBUIAX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATENIbCKOM, TBOPUECKOW W APYrMX  BHAAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW NEATEIbHOCTH TIPH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIMOJIHECHHUH XUMHYECKUX
AKCTIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoIlecCce€ ATOM Yy4eOHOU AEesATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHHWE U IIOCTYIIKM CBOMX TOBAPHUILEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE W XUMHYECKOW PpEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBJIAIOIINEC
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA TMOJYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAMMBIC IJIsi OOBSACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MH()OPMAIMOHHOM M YUTATEIBCKON KYJIbTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHOM paboThl ¢ Y4YEOHBIMH TEKCTaMU, CIIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIHO0O03HATEIBHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K  €aMOOOpa30BaHHMIO, MPOEKTHOW U  HMCCIEI0BATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEHUS B
JIaJIbHEMIIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0POBBI 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIs, HAPKOTUKOB, KypeHHUsI),
HEOOXOAMMOCTU COOJNIOJIEHUs TpaBWi O€30MacCHOCTH Mpu oOpamieHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

S) TpyA0BOr0 BOCIMTAHUSA:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEHHIO MTpodeccuil U TpyJa pa3ImyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHEMHON NpodheCcCUOHATBHON AESITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) 3K0,10rMYeCcKOro BOCIIMTAHMSI:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUs, TOHUMAHUE [IEHHOCTH 3I0POBOTrO U
O0e3omacHOro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
npaBui 0€30MACHOTO MOBEECHUS MPU padOTe C BEIIECTBAMU, a TAKXKE B CUTYyaIUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJydaeMble MPU MU3YYCHUH XUMUHU, IS
pELICeHUS 33/1a4, CBS3aHHBIX C OKPY’KAIOLIEH NPUPOJIHON CPEIOU, ISl TOBBILLICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTed MX pPEIICHUs] MOCPEICTBOM METOJIOB XMMHH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIHLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B coctaBe wmeTanpeAMETHBIX pE3yJbTaTOB BBIJICISAIOT 3HAYUMBIE IS
dbopMupoBaHUST MHUPOBO33pPEHUs OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHMH U3 3TUX MpPEeIMETOB (HOPMHPOBATH MPEICTABICHUE O IEJIOCTHON



HAy4YHOM KapTUHE MHUPA, U YHUBEpCaJbHble yueOHbIE NeUCTBUS (IIO3HABATEIbHbBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE oOecnedynBaioT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHHWIO W OCYIECTBICHUIO Y4eOHOU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

YMEHHUSI HCMOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKHM, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BaTh
MOHATHUS 17151 OOBSICHEHUSI OT/IETBbHBIX ()AaKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIIMU XMUMHUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTAMHU H3yUCHUS,
CTPOUTH JIOTUYECKHE paCCYX ACHUS (MHIAYKTUBHBIC, ACNYKTUBHBIC, 10 AHAJIOTHUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHUE TPUMEHSATH B TMPOILECCE I[IO3HAHUSA TOHATUS (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIb3YEMbIE B XUMMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHueckas (opmyjia U ypaBHEHHE
XUMHUYECKON peakIuu — MpU pelieHuH y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJICTIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA M3y4aeMbIX OOBEKTOB — XUMUUECKUX BEHIECTB U XUMUUYECKUX PEaKIIUH,
BBISIBIIAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSX.

ba3oBble uccienoBare/ibCKue JeUCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI TUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa 10 ITUIAHUPOBAHUIO, OpPraHU3allid U TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, POopMyIHpOBaThH 0000IIEHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH M MHTEPHPETHUPOBATH HHOOPMALIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MTOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPpUTUUECKH OIEHHUBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE MPUMEHSATh Pa3IMYHble METOIbl U 3aIpPOChl MPHU MOUCKE U 0TOOpE
uHGOpPMAIIMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOAWMBIX [JIsl BBITIOJHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJbTYPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTHUMANIbHYIO (OpMY TIpeCcTaBiICHUS HHPOPMAIIUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJladyd HECJIOXHBIMM CXEMaMH, JuarpaMMami,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOW U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBINIJICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEHM NPUPOIHON
CpEIBbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE 1eICTBHA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WJIU) JTUCKYCCHM) IIO
cyuiecTBy  oOCykgaeMoill  TeMbl, (OpPMYyJIUPOBATb  CBOM  IPEAJIOKEHUs
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a1a4H;

YMEHUSI  NOPEJCTaBIATh  MOJYYEHHBbIE  pPE3yJbTaTbl  I[MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (Ja00paTOpHOTO OIMbITa,
71a00paToOpHOIl pabOTHI 110 UCCIECAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W MCCIEAOBATEIbCKOW  JEATEIBHOCTH IPU  PELICHUH
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXaeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUHM, OIpEHCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISTh LENIN JEATENbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
NesTeTbHOCTD, BHIOUPaTh Hanbosee 3pheKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEHUCTBUM NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YJIbTAaTa 3asBICHHOM LIEJIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

IHNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJdbTAaTOB IO OCBOCHHUIO 00S3aTEILHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (denepanbHON pabouelt MPOrpamMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYyYarOUMMUCA Hay4YHbI€ 3HAHUS, YMEHHS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HAaHMS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 Kiacce nmpeMeTHbIEC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J151 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi pPeaKius, KJIacCUPUKalUg peakiHil: peaxkiuu
COCMHEHUSA, PEAKIHMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, AK30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBINA CIIOM aromMa, aroMHas OpOUTalb, PaJNyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJISIpPHAs KOBAJEHTHAs CBS3b,
VMOHHAs CBSI3b, MOH, KATUOH, aHMOH, PacTBOp, MAaccoBasi JIOJsl BELIESCTBA
(TpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHMUSIX,
CTENeHb  OKWUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCYy COEAUHEHUU MO
dbopmynam, BHJ XUMHUYECKOW CBsA3M (KOBAJICHTHAass U HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJiokeHus: B llepumoamueckoi cucreme,
3aKOHOB COXPAaHEHMS MacChbl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuogudeckoi
CUCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3ivyaTh TOHATHUS  «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobdounast noarpymmna (b-rpynma)», mansie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhIE HMEIOTCS B
tabmuie «llepuomuueckass cucrteMa XuMHYECKHX dnmemeHToB J[. .
MenpeneeBay C 4YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij slpa, 00Ilee YUCiIo dIEKTPOHOB
U PaCTIPEIEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYCCKUE BEIICCTRBA,
XUMHUYECKUE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOIIMX B peakluu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OTICPAIMHA MBICTUTEIHHOU NEATCIHHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHUE, 000O0IlEeHHE, CHUCTEMAaTH3alluIo, KiIacCU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl M3y4YEHUs CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, EeCTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICTUPOBAHHE, AIKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  TpaBWJIaM  TOJB30BAaHUA  XUMHUYECKOM  MOCyIoOH |
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakXKe TMpaBHIaM OOpalleHHs] C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOWpaHHUIO
razoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHHUIO
pAacTBOPOB € ONPEACTEHHOW MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MMIEIOYEH W KUCIOT C TIOMOIIBI0 HHANKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoniy oOydeHus B 9 kjacce npeMeTHbIE Pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX [MOHATHA: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, AHWUOH, IIPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKIysi, XUMUYECKasi CBs3b, TEIIOBOM 3¢ ekt
peakuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS IUCCOLMALMSA, PEAKIUHM HOHHOTO
oOMEHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHHE M  BOCCTAHOBJICHHE,
aToTponus, aMm(pOTEPHOCTh, XUMUYECKAs CBS3b (KOBAJICHTHAS, MOHHAs,
MeTaJuInuecKas), KpHUCTAIUIMYecKas peniéTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEAKUHUH, TMPEIETbHO JOMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHHMH 1o (opmysiaM, BUJI XUMHUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica llepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCBHIBAaTh U XapaKTepHU30BATh
tabnuunyio (opmy Ilepuoandeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», mansie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEpUOAUYCSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB ® 3apsif sapa, OOIIee YHCIO DIEKTPOHOB U
pacmpenieieHie MX 10 JJIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npezjenax MajiblX NEPUOIOB U TIIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMUCIy U COCTaBY YYAaCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBJISATh YPAaBHEHUS DJEKTPOIUTHYECKOM JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEHN U COJIEH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBpPAlIEHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUSA  XMMHYECKOM  MOCyIoll U
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOJATBEPXKTAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUII-,
uonu-, kKapObonat-, docdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUSI M HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTEPAIMA MBICIUTEIHPHOU JCSITCIIBHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0OOIIECHHE, CHUCTEMAaTH3allUui0, BBISBIICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JUISI M3YyYEHHs] CBOMCTB BEIECTB U
XUMUYECKUX PEaKIMi, €CTEeCTBEHHO-HAYYHbIE METO/Abl TO3HAHUS —
HaOIOICHUE, W3MEpPEHHEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peallbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosauuyecTBo yacos DJIeKTPOHHbIE BocnurareabHblii
HaumeHoBaHnue
Ne (uudpossbie) KOMIIOHEHT
pa3aesioB U TeM KoHTpoabHbIe IIpakTnueckune
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI paGoThI padoThI
pecypchbl
Pa3nean 1. [lepBoHayajibHble XUMMHYECKHE TIOHATHSA
CIIOCOOHOCTH BIIAJICThH
JIOCTOBEPHOM
nHpopManuen o
XuMUs — BaKHas MEePENOBBIX
o0acTh JOCTHKEHUSIX U
L1 €CTECTBO3HAHMS U 5 5 bu6mmoreka [{OK OTKPBITUSIX MUPOBOU
’ MIPaKTUYECKOU https://m.edsoo.ru/7f41837¢c 1 OT€YECTBEHHOU
JEeSTENIbHOCTH XVMHH,
YeJoBeKa 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX
00 ycTpoicTBe MUpa
u o01iecTBa
MHPOBO33PEHUYECKUE
MPEACTABICHUS O
BEIIIECTBE U
XUMHYECKON
12 BemectBa u 15 | bu6nmoreka [JOK ca
. KITAN
XUMHUYECKUE PEAKLINU https://m.edsoo.ru/7f41837¢c P ’
COOTBETCTBYIOIIIHE
COBPEMEHHOMY

YPOBHIO pa3BUTHUS
HayKu 1



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

COCTaBJIAIOINE
OCHOBY UIsl
ITOHUMaHUs
CYILIHOCTH Hay4HOU
KapTUHBI MUpa

Uroro no pazneny 20

Pa3nen 2. Baxknelinue npeacTaBuTe/ I HEOPraHNYECKHUX BellleCTB

21 Bosznyx. Kucnopon. 6 bubnmnorexa IIOK [I03HABaTENIbHBIE
' [TonsiTue 00 okcHaax https://m.edsoo.ru/7f41837¢ MOTHBBIL,
9 Bopopoa.Ilonsarue o 2 bubmuoreka [IOK HamnpaBJICHHbIE HA
’ KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢ TIOJIy4YE€HHUE HOBBIX
Bona. PactBopsr. 3HAHUH 110 XUMUH,
2.3 [ToustHe 00 5 1 }l?tntf H/I;IOTedKa HO/I;‘” 037 HE0o0XO0IMMBIE JUIS
S://IM.€dS00.1ru C
OCHOBAaHUSIX OOBSICHEHHSI
OCHOBHBIE KJIACCHI HaOIM01aeMbIX }
24 HEOPraHUIECKHX 11 1 bubmmoreka [IOK IPOLIECCOB U SIBJICHUI
' P . https://m.edsoo.ru/7f41837¢
COCTMHEHUI
Hroro no pasaeny 30

Paspnen 3. Ilepuoauyecknii 3akoH u Ilepuoguyeckasi cucreMa xumudeckux djiemenToB JI. U. MenpgesieeBa.

CTpOCHI/Ie aToMOB. XMMHYECKasi CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaKIuu

[Tepuonnueckuii 3aKk0H
u [lepuonnueckas
CUCTEMA XUMHUYECKUX
3.1 7
anemenTtoB J[. U.
Meunnene-eBa.

Ctpoenue aroma

bu6muoreka IIOK
https://m.edsoo.ru/7f41837¢

32 XUMHYECKasI CBA3b. 8 1

but6mmorexa IIOK

LIEHHOCTHOTO
OTHOILIEHUS K
OTEUYECTBEHHOMY
KYJIbTYpHOMY,
HUCTOPUYECKOMY U
Hay4HOMY HaCJIEIUIO,
MIOHMMAaHHUS 3HaYEHUS



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

OKUCIIUTEIIBHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIHHBIC
peakiumn
Horo no pasieny 19 e medssor L1837
PeszepBHOEe Bpemst 3 buGnnorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME

XUMHYECKOH HAayKH B
YKU3HU COBPEMEHHOTO
o01ecTBa



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

9 KJIACC

KoanuyecTBO yacoB DJIeKTPOHHBbIE BocnurareabHbIi
Ne HaumeHoBaHue pa3nesioB u (uudposbie) KOMIIOHEHT
Konrtpoasubie | Ilpakrnuyeckue
n/m TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoTbI padoTsbI
pecypchbl
Pa3zgea 1. BemecTBO M XMHYeCKHE PeaKIUH
[ToBTOpEeHue u yriyoneHue LICHHOCTHOE
. bubmuorexa [IOK
1.1 3HAHUW OCHOBHBIX Pa3/IeiOB 5 1 OTHOILICHUE K
https://m.edsoo.ru/7f41a636
Kypca 8 kjacca OTEYECTBEHHOMY
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bu6mmoreka IIOK KYJIbTYPHOMY,
’ XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636 HCTOPUYICCKOMY 1
HAyYHOMY
HaCJIC/IHIO,
TTOHUMAaHHUS
DNEKTPOIUTHYECKAS
13 X g | 1 bubnuoreka IIOK 3Ha"CHHA
. JHCconHanusa. XUMHYECKHE N
https://m.edsoo.ru/7f41a636 XUMU1CCKON HaYKHA
peaKkIu B pacTBOpax S ——
COBPEMEHHOTO
oOrmecTBa
Hroro no pazneny 17
Pasznen 2. HemeTaJJIBI M UX COeIMHEHUS
MHPOBO33PEHUECKHE
MPEACTaBICHUS O
OOmast xapakTepHcTUKa
bubnuotexa [IOK BEILIECTBE U
2.1 XUMHYSCKHX DJICMCHTOB 4 1 .
https://m.edsoo.ru/7f41a636 XUMHYECKON
VIIA-rpynmel. ["agorenst
peaxuumu,
COOTBETCTBYIOLIUE



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

COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA
HayKH U
COCTaBJIAIOLIUE
OCHOBY IUIs
IIOHUMAaHUA
CYIIHOCTH HaY9HOU
KapTUHBI MUDA,
npezcTaBiIeHus 0o
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOBI

OO01mas xapakTepucThKa
XUMHUYECKHUX DJIEMEHTOB

bu6mmoreka IIOK

22 6
VIA-rpynmnel. Cepa u eé https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mmas xapakTepucThKa
3 XUMHYECKHX JIEMEHTOB V A- 7 bu6mmoreka [IOK
' rpymmbsl. A30t, pocdop u ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OOmrast XapakTepucTUKa
4 XUMHUYECKHX DJIEMECHTOB 2 bu6mmorexa [IOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazneny 25
Pa3nen 3. MeTa/uibl M MX COeIMHEHUS
b K
3.1 OO011re CBOMCTBA METAJLIOB 4 nbmotexa O

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

32 Baxneiimye MeTaibl 1 UX 16 | 5 bub6mmoreka IIOK
' COCIMHEHM S https://m.edsoo.ru/7f41a636
Uroro no pazneny 20

Pa3znen 4. Xumus u okpyxawiuasi cpeina

41 BemiecTBa u matepuaisl B 3 bu6nuoreka [{OK
’ JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa LIOK
PBHOC BP https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 68 4 .
I1O ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosmn4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudpoBbIie
Tema ypoka Kourpoabnbie | IlpakTuyeckue a op
n/n Bcero H3ydyeHHus1  oOpa3oBaTe/bHbIE
padoTbI padoTsbI
pecypchbl

| [Ipenmer xumun. Posib XuMuH B KU3HU | bubanoreka IIOK
yeJioBeka. Telia U BellecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 METOIaX MTO3HAHUS B XUMHUH 1 bubmmorexa HOK

s https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuia

3 paboThl B 1a00paTOpUU U MPUEMBI | bubnunoreka [IOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHHUEM»

4 Yucrtele BeniecTBa U cmech. CiocoObl | bu6nmoreka IIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Il’)a3 eJIeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa TOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOW COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBLH MOTICKYITH https://m.edsoo.ru/ff0d2a6¢

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH | bubmuorexa [IOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U cOXKHBIE BEIIECTBA 1 bubmorexa [OK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [OK

yAp v https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSHCTBA COCTABA BEILIECTB.

bu6 OK
10 Xumuueckas popmyia. BaaeHTHOCT nosmorexa I
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX HJIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [IOK
OtHOcHTEeNbHAs MOJICKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COCIUHCHUN https://m.edsoo.ru/ff0d350c
13 Kommgectso BemecTBa. MoIb. bubanoreka IIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOu3nUeCKUe 1 XUMHICCKHEC SIBIICHHUS. bubanoreka IIOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBUs IPOTEKaHUS bubnunoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHSI MAaCChl BELIECTB. bubnunoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMUYECKUX bubmorexa [IOK
- . P https://m.edsoo0.ru/ff0d5708
peaxuui
Knaccudukanus XuMHUYECKUX peakiui
18 (coeanHeHuUsI, pa3oKeHUs bubmmorexa TOK
a P ’ https://m.edsoo.ru/ff0d334
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6001IeHNE U bubmmorexa LOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3aIus 3HaHU I
20 KonTponbnas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKLIAND) https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bu6mmoreka [IOK

Bo3ayxa. Kucnopong — anemMeHT u

https://m.edsoo.ru/ff0d448¢
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IIPpOCTOC BEIICCTBO. O3zon

duznyeckre 1 XUMHUYECKHUE CBOUCTBA

bubmoreka IIOK

22
KACIIOPOLA (peaKLLiti OKHCIEHI, https://m.edsoo.r/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 naboparopun 1/}:; OMBIH_UIGHIEIOI([:TI/I bubmmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuu, MOHSITHE O bubnunoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHIX
TomuBo (HEPTH, yrojib U METaH).
25 3ar H3H61§He¢1;03 ’ a, CItocoObI t):ro bubamorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
ITpakTuyeckas padora Ne 3 o reme
26 «[Tony4yenne u cobrpanue Kucaopoia butmmorexa TOK
ya . P poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnuoreka [{OK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% duznyecKre 1 XUMUYECKHE CBOMCTBA bubmmorexa [IOK
Bonopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KMCTIOTaX U COMAX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOTy4YeHHs BOJIOPOAA B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bubmmoreka IIOK
31 «ITomydenne u cobupanue BoI0po/Ia,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42
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MousipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka IIOK

32
ABoraspo https://m.edsoo.ru/ff0d542¢
Breranciienuns 00b8Ma, KOJIHYSCTBA

33 BEIIIECTBA rasa 1o €ro M3BeCTHOM bubmorexa OK

B . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA WIH 00BEMY
Boraucienns 006EMOB ra3oB 110

34 ABHCHUIO PEAKIIMY Ha OCHOBE 3aKOHA bubmorexa OK
ypas PeaTuLiL it https://m.eds0o.rw/f0d5708
00BEMHBIX OTHOILICHHH T'a30B

35 dOu3nyecKkne 1 XUMHISCKHIE CBOMCTBA bubanoreka IIOK
BOJbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [lonsarue 06 bubnuoreka [IOK
WHIMKATOpaX https://m.edsoo.ru/ff0d59e2
Boaa xak pactBoputenb. Hachienasie

37 1 HEHAChI peHHI)Iep acTBOpbl. MaccoBast bubmorexa TIOK

B P PP https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o reme

18 «IIpuroroBiieHne pacTBOPOB € bubnuoreka [IOK
ONpeAcIEHHON MaCCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTtponbHas pabora Ne2 mo Teme bubmmoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KIaccupuKaus, bu6mmorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XUMHUUYECKHE CBOMCTRA

41 KchyhoHLIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIaCCHPUKAIHS, Bbubnmoreka IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHue u XMMHUYECKUE CBOMCTBA bu6nuoreka [{OK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccuukanus, bubmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne 1 XuMU4ECKHE CBOWCTBA bubmmoreka LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) P bubmuorexa [IOK
46 CHOCOOBI MOTyYeHUs, XUMHUYECKHE
¥ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [IOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
43 ['eneTnueckas CBA3b MEXY KilacCaMu bubnuorexa [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6nmnoreka IIOK
49 O06o00mIeHre 1 cucTeMaTH3anys 3HAaHAH
Hl H https://m.edsoo.ru/00ad9cb2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubmorexa TIOK
5 P https://m.edsoo.ru/00ad9%¢1a
coequHeHui"”
[TepBbie MOMBITKH KIacCUPUKAITIT
bu6nmnoreka IIOK
51 XUMHUYECKUX 21eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX JIEMCHTOB
[Iepuonnueckuii 3aK0H U
bu6mmorexa [IOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB 1. I. MenaeneeBa
bu6mmoreka IIOK
53 [Tepuoapl, rpynmbl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c¢
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Crtpoenne aToMoB. COCTaB aTOMHBIX

bu6mmoreka IIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI04eK
55 aToOMOB 3JiIeMeHTOB [leprnoanueckoi bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonuueckoit cucreme /. . https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepruonnueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnunorexa [IOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaX1aHUH
58 DIeKTpOOTPULIATETLHOCTh AaTOMOB bubnunoreka [JOK
XUMHAYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 Monnas xumuaeckas ceash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosipHas XUMU4eCKast bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmnoreka IIOK
62 (reneis oKHCeHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEILHBIE bubnmnoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OxkuciuTenu 1 BOCCTAHOBUTENN
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 mo teme bubnmoreka [JOK
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«CTpOCHI/IC aroma. XuMU4IecKas CBI3b»

https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6001meHne 1 1 bubnunoreka IIOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001meHue 1 1 bu6mmoreka LIOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6001meHue 1 1 bu6mmoreka LIOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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9 KJIACC

KoanuectBo 1yacon DJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | I[lpakTunueckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThbI padoTsbI
pecypchbl
Ilepnonnueckuit 3aK0H.
| [Tepuonuueckas cuctema | bubanoreka IIOK
XUMHYECKHX 3j1eMeHToB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOWCTB XUMUYECKHX 3JIEMEHTOB 1 bubamorexa LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
3 Knaccudukanus n HoMmeHknarypa | bubnumoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buael XuUMHYECKOH CBSI3U U THIIBI | bu6nmoreka IIOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[loBTOpEHUE u yrinyOiaeHue 3HaHUH 1 1
OCHOBHBIX pa3/IesioB Kypca 8 Kiiacca»
6 Krnaccudukanus XuMuueckux 1 bubmmoreka [IOK
peaKkuuii Mo pa3InYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKON
7 eakuu. IToHsgTHE 0 TOMOT€HHBIX U 1 bubmnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsTHE O XUMUUECKOM PaBHOBECHH.
Bbub6mmoreka IIOK
8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh 1

XUMHYECKOU PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O PaBHOBECHA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

bu6mmoreka IIOK

9
peakunu https://m.edsoo.ru/00adcade
Teopus IIEKTPOIUTUYECKOU
10 rnccorany. CUIbHBIE U ci1a0ble Bubmorexa OK
FCCOTHATHT. https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 Hounrie ypaBHEHUS peaKIINi Bubmiorexa [IOK
yp peait https://m.cdsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN Bubmorexa LIOK
pUJJ https://m.edsoo.ru/00add5d8
00 AJIEKTPOTMTUYECKON TUCCOIHAIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
. bubmuorexa [IOK
13 npeACTaBICHUN 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIMAIINN
14 IlonsTue o rugpoimse cojeu bubmnorexa LIOK
P https://m.edsoo.ru/00add9d4
5 O0001IeHNE U CUCTEMATHU3AIINSA bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 31(0112 NUMEHTAJIBHBIX bubnmorexa [IOK
P https://m.edsoo.ru/00addbfa
3aga4u»
KonTponbnas padorta Ne2 o teme
17 «ODINEKTPOIUTHYECKAS JUCCOITNAITIS bubmorexa HOK
p ! THATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO01as xapakTepruCcTUKa raJIOr€HOB.
18 anlxlfllnqecfﬂe CBI())ﬁCTBa Ha IIpUMeEpe Bubmiorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJiopa
19 XnopooaopoA. CoJisiHast KMCIIOTa, bu6mmoreka IIOK
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XUMHMYECKHE CBOMCTBA, II0JyYEHHE,
[IPUMECHEHHE

https://m.edsoo.ru/00ade104

[TpakTuyeckas padora Ne 2 o Teme

bubmoreka IIOK

20 «ITonydyeHnne coIIHOMN KUCIIOTEHL,
M https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIU, €CIIU OJUH U3 buGnunorexa LIOK
P ' https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01mas xapaKTepUCTHKA YIIEMEHTOB bubmuoreka [IOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHIL.
” Haxoxnenue cepol 1 €€ coeIMHeHUI bubanoreka IIOK
B IIPUpOJE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo1, CTpOEHHUE, bubnnoreka [JOK
(bu3nyecKkre 1 XuMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcwupl cepbl. CepHasi KUCIIOTA,
25 (bu3nyecKre U XUMHYECKHe CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIeKAILUE B
OCHOBE MPOMBINIJICHHOTO CIoco0a
%6 MOJIy4EHUSI CEPHOI KUCIOTHI. bubmmoreka [IOK
XUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMHU
cephl
7 Brruncienue MaccoBOU JOJIM BRIX0OIA bu6mmorexa [IOK
MPOAYKTa pPEaKUu https://m.edsoo.ru/00adec8a
28 OO6m1ast xapakTepUCTHKA AIIEMEHTOB bubmuorexa [IOK
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VA-rpynnsl. A30T, pacipoCTpaHeHHE
B IIpUpoze, GU3n4ecKue u
XHUMHYECKHE CBOICTBA

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

AMMuak, ero gpusudeckue u

bubmoreka IIOK

29 XUMHYECKHE CBOMCTBA, OJyuYeHHUE U
> HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[lonyyenune ammuaka, U3y4eHue ero bubnrotexa LIOK
o > 1Y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3OTHas KHCIIOTa, € (pu3nyeckue u bubnunoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B Ka4eCTBE MUHEPATbHBIX
32 noOpeHuii. XuMu4eckoe bubmorexa [OK
yAo0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Oxenn pochopa (V) u
33 (poc:li))o pHaH I(I/ICJ'I((l))Ta q()plf?.HE{eZKHe " bubmmorexa LOK
P " https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyICHUE
Wcnonbs3oBanue dpocdaTos B
34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubmmoreka [IOK
3arpsi3HEeHUE TPUPOIHON Cpeab https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 pu I())ﬂe gnsnzecxie Y XUMHYCCKHE bubmorexa [OK
P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriiepoaa, ux Gu3ndecKue u bubnmoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TTPOOIIEMBI,
CBsI3aHHBIE C OKcuAoM yriiepoa (IV)

37 VYronpHas KUCI0Ta M €€ COIH bubmorexa [OK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas pabora Ne 4 o reme

18 "IlosryyeHue yrieKucioro rasa. bu6mmoreka LIOK
KadectBenHas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpraHNYeCKUX BEIIECTBAX KAK O bubnmorexa LHOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YTIIepo/ia
40 Kpemnuuii u ero coequueHus bubnmorexa LHOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnunoreka [JOK
«Baxaelne HeMeTaUTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas pabota Ne3 mo teme

. bubnuorexa [IOK
42 «Baxaelnie HeMeTaJIIbl ¥ BX
https://m.edsoo.ru/00ae0e18
COCTMHECHUS»
OO01as xapaKTepUCTUKA XUMHUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Meranaudueckas CBSI3b U bu6nmnoreka IIOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKue CBOMCTBA
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmmoreka IIOK

44 DIIEKTPOXUMHUYECKUH P

HanpsH>KEHUA METAIIIIOB

https://m.edsoo.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
meTtaiuioB. CruiaBel. Berancinenus no

45 aBHEHMSIM XMMUUECKUX PeaKIIUi bubmorexa LIOK
P PCaKIuIH, https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJEPKUT
MpUMeECH
46 ITonsATHE O KOPPO3UH METAIIJIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ac1278
bubmuorexa [IOK
47
[esotmere MeTamte: https://m.edsoo.ru/00ae14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPHS U bubnuoreka [IOK
Kanus https://m.edsoo.ru/00ac14b2
49 Il{e104HO3EMENBHBIEC METAILIBI — bubmuorexa [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ac15e8
50 Baxneiiniie coeIMHEHUS KanbIUs bubmorexa OK
A A https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CHCTEMATHU3AIIHS
3HaHUH
5 JKEcTkoCTh BOJBI M CITOCOOBI €€ bu6nmoreka IIOK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6 o Teme
I .. bu6mmoreka IIOK
53 JKécTkocTh BOJIBI U METOJIBI €€
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 ATroMUHAN
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnuoreka I{OK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka IIOK

https://m.edsoo.ru/00ae1d86
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OKCI/I,I[BI, TUAPOKCHUABI U COJIN XKEJIC3a

bu6mmoreka IIOK

37 (IT) u xene3a (1) https://m.edsoo.ru/00ae35¢e6
58 06061{1€HI/I(3 U CUCTeMaTH3alus
3HaHUU
[IpakTrueckas padora Ne 7. Pemienne
59 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHeinnme MeTaJljibl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIINH, €CIIH OJNH U3
60 peareHToB /1aH B U30bITKE WU bu6nmoreka LIOK
COZECPKUT NpUMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O06001IeHre U cUCTeMaTH3aIUS bubnuoreka [IOK
3HaAHUU https://m.edsoo.ru/00ae1750
KonTponbnas padota Ne4 o teme
62 «Baxuenme MeTauibl U UX bubmmorexa LOK
https://m.edsoo.ru/00ael750
COCTTUHEHHUSI
63 BemectBa u marepuassl B bubnuoreka IIOK
MOBCEIHEBHOW )KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HEHNE bubmmoreka [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnn bubmmoreka [IOK
AKOJIOTMUYECKUX TTPpobiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O600meHne n bubmuorexa [IOK
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cucremMarusanua 3HAHUI

https://m.edsoo.ru/00adb33¢c

68 PezepBHblit ypok. O6001meHne 1

cucTeMaTu3anusd 3HaHUU

bu6mmoreka IIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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