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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10 XMUMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJIC€HA Ha OCHOBE TpeOOBaHUU K pe3yJdbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO O0IIIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (henepasbHOM paboyel mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETOIaBaHUs YYeOHOTO MpeaMeTa « X UMHUsI»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MOPENCTABICHUE O LENAX, OOIIed CcTpaTeruu
oOy4yeHUsi, BOCIHUTAHUS W Pa3BUTHUS, OOYYAIOIIMXCS CpeIcTBaMU Y4eOHOrO
npeaMeTa, yCTaHaBJIMBAET o0si3aTeNIbHOE npeaMEeTHOE COJIepKaHMUe,
npeaycMaTpUBaeT pachpeiesieHue €ro Mo Kiaccam M CTPYKTYpUPOBAaHHUE 10
pazienaM M TeMaM TMPOrpaMMbl MO XUMHUH, ONPEACISIET KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEMYIO
MOCJICIOBATEIBHOCTh ~ M3YUEHUS] XUMHHU C  Y4YETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroUuxcsi, ONpeAe/sIET BO3MOXXHOCTH  MpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs, a Takke TpeOOoBaHUM K
pesynbrataMm oOy4eHHs] XMMUU Ha YPOBHE LieJIeH M3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JIESITELHOCTH OO0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHH CIYXHUT OCHOBOW HJisi (OPMUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QOopMUpYEMble XUMHEH MPEACTaBICHUS O B3aMMOIIPEBPAIICHHIX
SHEPrurd M 00 SBOJIIONMU BEHIECTB B MPUPOJIE, O MyTAX PEIICHUs TI00ATbHBIX
mpoOJieM YCTOMYMBOTO PAa3BUTHSA UYEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peajn3allid  BO3MOXKHOCTEH  MJIE  CaMOpa3BUTHS U
dbopMupoOBaHUS KyJIbTYPhI JIHYHOCTH, €€ 00mIel 1 (yHKIIMOHATBHONW IPaMOTHOCTH;
BHOCUT BKJaJ B (OPMHUPOBAHHWE MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HMX CAMOCTOSATEIBHOW  y4eOHOW  JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK M B MPOPECCHOHAITBHON JCATEIBHOCTH; 3HAKOMHUT CO
cnenupUKOl HAYIHOTO MBIIIJICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAAa HA
€IUHCTBO MPUPOJLI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B
dbopmMupoBaHuU €CTECTBEHHO-HAYYHOMN rPaMOTHOCTH oOyyJarommxcs;



crocoOcTByeT (hOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYUYHbBIM
3HAaHUSAM, K TPHUPOAE, K UEIOBEKY, BHOCHT CBOW BKJIaJ B JKOJOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHUs B OOYYEHMM XHMHUU OOECHEeUMBAIOTCS CHEUU(PUKOIM
COlAepKaHUs  y4yeOHOro  MpeAMeTa, KOTOPBIM  SIBISIETCA  MEJaroruuecku
aJanTUPOBAHHBIM OTpakeHHEM 0a30BOM HAYKU XMMHUU HA ONPEJEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHHS OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCS CHUCTEMBI TEPBOHAYAIBHBIX MOHITHH XWMHUHU, OCHOB
HEOPTaHWYECKOW XUMHUH ¥  HEKOTOPBIX OTHCNbHBIX 3HAYUMBIX MOHSITHN
OpPTaHUYECKOW XUMHUHU.

CrtpykTypa coaepaHHs MPOTpamMMbl M0 XUMUU C(HOPMHpPOBaHA HA OCHOBE
CHUCTEMHOTO Tonxoja kK e€¢ m3ydeHuio. CojeprkaHHe CKIAJbIBACTCS M3 CHUCTEMBI
TIOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITHIA 0 XUMUYECKOU
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYPHO OpPTraHHW30BaHbl [0 TPHUHIIHITY
TIOCJICIOBATEIIBHOTO PAa3BUTHUS 3HAHWK HAa OCHOBE TECOPETHYECKHUX MPECTaBICHUN
Pa3HOTO YPOBHS:

- ATOMHO-MOJICKYJIAIPHOI'O YYCHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHM,

- [lepuoguueckoro 3akona [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHUHU aATOMA U XHMHUYECKOU CBA3HU,

- NPEICTAaBIeHUH 00 JIEKTPOIUTHYECKON TUCCOLMAIMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE ASMIMPHUYECKHU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJIHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (QYHKIUKA OOBACHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEU MPAKTUYECKOrO IPUMEHEHHUS] U MOJYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUYECKOW COCTABIISAIOLIEH HayYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM NPUPOAbI, LEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAaHUIO U
METO/IaM TMO3HAaHUS B Hayke. M3yuyeHne XuMHUUM NPOUCXOAUT C IMPUBJICYEHUEM
3HAHUW U3 paHee H3YUYCHHBIX Y4YEOHbIX MpeaMeToB: «OKpyXKaroumid MUp»,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy w3ydYeHHH XUMHUU TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUN OCHOB
XUMUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATENIbHOCTA YEJIOBEKAa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBIL.



3amaya y4eOHOro npeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XMMUYECKHX
3HAHUM — Ba)KHEUIINX (PAKTOB, MOHATHI, 3A4KOHOB U TEOPETHUYECKUX MOJIOKECHU,
JOCTYIHBIX O0OOOIIEHHI MHMPOBO33PEHUYECKOIO XapakTepa, fA3blKa HAyKH, B
NpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HaHUS TMpPU HM3YYEHUU BEUIECTB U
XUMHYECKUX peakiuii, B (GOPMUPOBAHUU U PAa3BUTHUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHU B Y4eOHO-TIO3HABATEIBbHOM U y4eOHO-HCCIIEOBATENBCKON
JEeSTENbHOCTH, OCBOEHHUU MpPaBWJI 0OE€30MacHOr0 OOpallleHuss C BEIIeCTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUu XUMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENI TaKKe 1Ie1, KaK:

- dbopMupoBaHuE WHTEUICKTYaJbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

- HAIPaBJIEHHOCTh OOyYeHMsI Ha CHUCTEMAaTU4YeCKoe MPHUOOIICHUE
o0ydJaromuxcs K CaMOCTOSITEJIbHOW TIO03HABATEIBLHON JIESITEIBHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIONIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHUMUH;

- oOecrieueHne YCIIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
oOydJaromMMHCS  OMbITa  pa3HOOOpa3HOW  JEeATEIbHOCTH,  IO3HAHUS |
CaMOTO3HAaHMS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIMI), HMEIOIINX
YHUBEpPCAJIIbHOE 3HaYEHUE JJI Pa3IMYHBIX BUJOB JESITEIILHOCTH;

- dbopmupoBanue o00ImIeH (YHKIIMOHATLHOW M €CTECTBEHHO-HAYYHOUN
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATH W OLCHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3yS 3HAHUS W ONBIT, MOJIYYCHHBIE MPH H3yYCHUU
XUMHH, TPUMEHATh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

- dbopMupoBaHue y OOYy4YaIOMUXCS TYMaHUCTHYECKUX OTHOIICHHH,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHWWM I BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00pa3HOTO TOBEJAEHUSI B OBITY W TPYAOBOM JESITEIBHOCTH B IENAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHON CPEBI;

- pa3BUTHE MOTHUBAIMU K OOYYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CAMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdWIIsS UM HAMPaBIEHHOCTH JATbHEUIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUIsI HM3YyUYCHHS XUMHUUW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisaeT 136 yacoB: B 8 kiacce — 68 yacosB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B )KU3HU YEIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ArpEraTHOE COCTOSTHHUE
BemiecTB. [loHsATHe 0 MeTOMax MO3HAHUS B XMUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3aeneHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE IIEMEHThl. CHMBOJBI XUMHUUYECKHUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢hopmyia. BareHTHOCT, aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAsT aToMHasg Macca. OTHOCUTENbHAs
MoOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XMMHUYECKOTO JIEMEHTA B COCUHECHUH.

KomnuecTBo BemectBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHI[ BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUE U XUMUYECKUE SIBIICHUSI. XUMHUUECKasi PEakius U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMHueckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM,
npaBwiaMu paboThl B JlabopaTtopuu U npuéMamu oOpaiieHus ¢ J1adbopaTopHbIM
o0opyZoBaHMEM, HW3yYeHHUE U ONHCaHUue (PUINYECKUX CBOWCTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOMIofeHUE (u3nueckux (TUIaBICHHE BOCKA, TasHUE
JbJa, PAaCTUPAHUE caxapa B CTYIKE, KATIEHUE U KOHJAEHCALMS BOAbI) U XUMHUYECKHUX
(ropeHue cBeud, NPOKAJIMBAHHE MEIHOW IPOBOJIOKH, B3aWMOJECHUCTBUE MeEJa C
KACTIOTOM) SIBIICHUW, HAOJIOJEHWE W OIKCaHWE TPU3HAKOB MPOTEKAHUS
XUMUYECKUX Peakluil (pas3lioxKEeHUe caxapa, B3auMOJEUCTBUE CEPHOU KHCIIOTHI C
xjopunom Oapus, paszioxkenue ruapokcuga wmeau (Il) mpu  HarpeBanuwm,
B3aUMoOJIelicTBUE jkene3a ¢ pactBopoMm coiau meau (Il), m3ydenme cmoco6oB
pasfereHus CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIBTPOBAHUE, BBIMAPUBAHHUE,
TUCTWILISNNSA, XpoMarorpadusi, TMPOBEJACHHE OYMCTKH TIOBAPEHHOW  COJIH,
HAOJFOZICHUE W OIMMCAaHWE PEe3yIbTAaTOB MPOBEACHUS OIBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHHs MacChl, CO3[JaHle MOjIeJIel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopog — 3JIeMEHT M NpPOCTOE
BellecTBo. HaxoxaeHue Kuciopona B MNpupoae, (PU3HMYECKHUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxkcuzabl. I[Ipumenenue xkucinoponga. CrocoObl



MOJIYYeHHs] KHUCIopoAa B JlabopaTopum M npomblinuieHHocTd. Kpyrosopor
KHciopoza B mpupoe. O30H — autoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoll 3(p(HEKT XUMHUECKOW peaKlIHMH, TEPMOXHUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: Yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomgopon — nsmemeHT M mpoctoe BemectBo. HaxoxkaeHuwe Bomopona B
npupoae, (usMyeckue W XUMUYECKHME CBOICTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOABL. Boma kak pactBoputenb. PacTBOpBL
HacplieHHble M HEHACHIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BellleCTBAa B pacTBOpe. XUMUUYECKHUE CBOMCTBA BOJbI. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoOZ€ U B KU3HM 4esloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuit. Oxcuabl. Knaccudukamms
OKCHJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHCJIOTHBIE, aM(doTepHble) U
HecoseoOpasyromue. Homenknatypa okcuaoB. @Dusmyeckue U XUMHUYECKUE
cBoMcTBa OKCUI0B. [loyuenue okcumos.

OcHnoBanusi. Kraccubukanuss oOcHOBaHUM: IIETOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HomeHnwkiarypa ocHoBaHuil. dusznueckue M XUMHYECKUE CBOKCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukarusa kucinor. Homenknarypa kucioT. Ouzndeckue H
XUMHYECKHUE CBoOMcTBa KHCIOT. Psng axktuBHocTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseit. @u3nyeckue 1 XUMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.
I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuii IKcnepumenm:.  KAueCTBEHHOE OIPEIEICHUE COJIepKAHUS
KHCIIOpOoZa B BO3JyXe, MOJYYCHUE, COOMpaHUE, pACIO3HABaHWE M H3YYCHHE
CBOMCTB KHCJIOPOJa, HaOJIOJEHUE B3aUMOJCHCTBUSA BEIIECTB C KHUCIOPOJOM H
YCJIOBUSI BO3HUKHOBEHHS M MpPEKpalleHUs TopeHus (moxapa), O3HAKOMJICHHE C
oOpa3llaMi OKCHIOB U OINMCAaHWE WX CBOWCTB, TMOJy4YeHUE, COOMpAHHE,
pacrio3HaBaHWE W M3Y4Y€HHUE CBOWCTB BOAOpOAa (TOpEHHE), B3aUMOJACHCTBHE
Bojiopoaa ¢ okcuaoMm meau (ll) (Bo3MOXXKHO HCMOJIb30BaHWE BUJIEOMATEPHUATIOB).
HaGmronenne 00pa3moB BemeCTB KOJIWUYECTBOM |  MOdb, HCCJIEIOBAaHHE
OCOOCHHOCTEM  pacTBOPEHHUsI  BEIIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM JIOJE€W PACTBOPEHHOTO



BEIIECTBA, B3AaUMOJICHCTBHE BOJIBI C METAJIJIAaMU (HATPUEM M KaJblieM) (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPUATIOB), HCCIEIOBaHUE OOPa3llOB HEOPTaHUYECKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOIIOJCHHE M3MEHEHHUS OKPAacCKU HWHIUKATOPOB B
pacTBOpax KHUCJIOT W Iejiodel, u3ydeHue BzaummojeiictBus okcuaa meau (1) ¢
pacTBOPOM CEPHOM KHUCIIOTBI, KHUCJIOT C METAUIAMHU, PEAKIUMUA HEUTPAIU3ALMH,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOTO METAJUIA JIPYTUM U3
pacTBOpa COJIM, PELICHUE OSKCIEPUMEHTAIBHBIX 3aJad no TeMe «Baxueunmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KJIAacCU(PUKAIIMU XUMHUYECKUX 3yieMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEPHBIE OKCUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa XUMUUYECKUX 311€MEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u  maiuHHONEpuogHas  (GOpPMBbI
[Tepunoanueckoii cucteMbl xXuMudeckux 3aemeHToB . 1. Menneneesa. [lepruobr u
rpynibl. OU3NYECKU CMBICI MOPSAIKOBOrO HOMEpa, HOMEPOB MEPUOAA U TPYIIIBI
AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonnueckoit cuctemnl JI. WM. MenpaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUSl paJnyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPYyIIaM U NEPUOIaM.

3unauenue [lepuoanueckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMUYECKHUX
AJIEMEHTOB Il pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yu€HbIl U
rpaXkIaHUH.

Xumuueckass cBsA3b. KoBasieHTHass (monisipHass U HENOJSIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

CreneHb OKHCJICHUA. OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIm.
Hpoueccm OKHCJICHHS B BOcCTaHOBICHUA. OKHCIUTEIN U BOCCTAHOBHUTCIIH.

Xumuueckuii IKchepumeHm:. W3y4CHHE OOPA3IOB BEIIECTB METALIOB H
HEMETAJUIOB, B3aWUMOJECHCTBUE THUIAPOKCHAA ILIMHKA C pPAcTBOPAMHM KHCIOT H
LIEJIOYEH, MPOBEICHUE OIbBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUi (TOpeHUe, PEaKIuu Pa3I0KEeHUS, COCAUHEHNUS ).



Meosicnpeomemmnuie ceazu

Peanuzamus MexnpeaMeTHbIX CBA3€H NpPU WM3YyYEHUHM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCSL 4YE€pe3 HCMOJb30BAaHUE KakK OOIIHUX €eCTeCTBEHHO-HAYUHBIX
MOHSATUN, TaK W MOHSITHUH, SBISIONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTUS: Hay4HbIH (hakT, TUIOTE3a, TEOpUs,
3aKOH, aHalIW3, CHUHTE3, KilaccupuKalus, MNEPUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHU]I,
U30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUIN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, ras3, (pu3nueckue BEITUYUHBI, ¢IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpAIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKUusi

[lepuoanueckuii 3axoH. [lepuoanyeckas cucremMa XMMUYECKUX JIEMEHTOB /.
N. Mengeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, KalWs, KalbLHUs W HX
COEIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM »3JIeMeHTOB B Ilepuoguueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB. XHMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K pa3IMYHbIM KJlacCaM HEOPTraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMudecKuX peakiuii o pa3IndHbIM TpU3HaAKaM (TI0 9UCITy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(dekry, Mo
M3MECHEHHIO CTETEHEH OKHUCIECHUS XMMHUYECKUX BJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U IHAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Torsitue o ckopoctTn xummueckou peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusiX. [IoHsITHE O TOMOTEHHBIX W Te€TepPOTE€HHBIX
peakuusx. llonstre o xkarammse. [loHsTHEe 0 XMMHUYECKOM paBHOBeCHU. DaKTOPBI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW pEakUUH U IMOJOKEHHE XUMHUYECKOIro
paBHOBECHSL.



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMU,  JJEKTPOHHBIA  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIIHLHOM peaxkuum. CocraBnenue YpaBHEHUM
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM C  UCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOLMALIMU. DIEKTPOJIUTHI U HEANEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALIMKM BEIIECTB C PA3JIUYHBIMU BHAAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U Cadble SJIEKTPOJIHUTHI.

Peakiiuu noHHOr0 oOMeHa. YClIoBUS MPOTEKaHUs peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIC YypaBHEHUs peakuuid. CBOMCTBa KHUCIOT,
OCHOBaHMUW W COJIGM B CBETE MNPEACTaBICHUM 00 DIIEKTPOIUTUUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHUE C MOJEIAMU KPUCTALTUYECKUX
pEmETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadurta u
ajgMasa), CIIOKHBIX BeIeCcTB (xjopuja Hatpusi). lcciaegoBaHue 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW PpEaKIUK OT BO3JEHUCTBUS PA3IUYHBIX (HAKTOPOB,
UCCIIeIOBAaHUE AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCA JUCCOIUAIIUU
KHUCIIOT, Ienoueld U cojedd (BO3MOXKHO HWCIOJIb30BAaHUE BHUEO MaTepHasIoB),
MPOBEJICHUE OIBITOB, WILUTFOCTPUPYIOMIUX MTPU3HAKU MPOTEKAHUS PEAKIIUN HOHHOTO
obmeHa (oOpa3oBaHHME OCaJiKa, BBIJIEJIEHHE Ta3a, O0Opa3OBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUui
(ropenue, peakiuu paslioKEHUs, COCIUHEHHS), paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO KA4YECTBEHHBIX pEaKIMid Ha HOHBI, PEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuuibl U MX COeTMHEHMSI

OO6mass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTereHn okucieHus. CTpoeHne U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MpPUMEpe  XJopa
(B3auMoneiicTBUE C METallaMH, HEMeTalUlaMH, LIeJ0o4aMH). XJIOPOBOIAOPO.
ConsHass KHCJIOTAa, XUMUYECKHE CBOMCTBA, IMOJydeHUe, npumMeHeHue. JlelicTBue
XJIopa U XJIOPOBOAOpPOAA HAa OPraHu3M uelioBeKa. BakHeillline XJIopuabl U HX
Hax0XJICHUE B IPUPO/IE.

Oo6mrast xapaktepuctuka 31aemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHune u (Qu3nyYecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCJIOPOJA M CEPhl. AJINIOTPOITHBIC MOAU(PUKAIINNA KHCIOPOAA
u cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOpO, CTpOeHHE, (DU3NYECKUE U
XUMHu4eckre cBorcTBa. OKCUABI Cepbl KaK MPEICTABUTENIM KUCIOTHBIX OKCHIOB.
Cepnas kwucinotra, GQuU3NYECKME W XUMHYECKHE CBOMCTBa (00Iue Kak



MpEeACTAaBUTENS KJlacca KHUCIOT U crneuuduyeckue). XUMHUECKHUE PEakilvH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CIOco0a MOJyYeHHUS CEPHOW KHUCIIOTHI.
IIpumenenune cepHor KUCIOTHL. CosM CEPHOM KHUCIIOTHI, KAUECTBEHHAs PEAKLIMA HA
cynbdar-uoH. HaxoxxnaeHue cepbl U €€ COCNMHEHUW B TpHUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpelpl COEAUHEHUS MU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIlCHHS.

O6mas xapakrepuctuka 3yeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIC CTETICHH OKUCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJE,
¢usndeckue u XuMudeckne cBoiictea. KpyroBopot a3ora B mpupojae. AMMHUAK, €ro
du3ndyeckne U XMMHUYECKHE CBOMCTBA, OTyYyeHUe U mpuMeHenne. Conm aMMOHUS,
nXx (pu3uvecKkre u XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHsI. A30THasi KHCIOTa, €€ TMoiyuyeHue, (PU3MUecKue M XHUMHYECKHe
cBoiicTBa (0OmIMEe Kak TMPEACTABHTENS Kiacca KHCIOT U CHEUPUUYCCKUE).
Hcnonp30BaHUE HUTPATOB H COJEH aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuii. XMMHUECKOe 3arpsi3HEHUE OKPYKAIOIICH Cpeibl COSAMHCHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHHE BO3Ayxa, MOYBBI W BOmoéMOB). Docdop,
amnorpornHbie Moaudukamuu (Gocdopa, GuzMUEeckHne M XUMHYECKHE CBOWCTBA.
Oxkcup dochopa (V) u pocdopnas kuciora, puznyeckrue 1 XUMUYECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 371eMeHTOB |V A-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHblE  CTENEHH  OKHCICHHUA.  YTIIepoH,  aJUIOTPOIHBIC
Monu(UKALMK, PACHpPOCTPAHEHHE B TpHUpoAe, (GU3NYECKHE UM XUMUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupone. Okcuubl yriaepoaa, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EWCTBUE Ha IKUBbIE OpPTraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoresa r1700anpbHOrO MOTEIUICHHWS] KJIMMaTa, IMapHUKOBBIN
addekr. YronpHas KUCIoTa M €€ colM, uX GU3NICCKHEe M XMMHUYCCKHE CBONCTBA,
noilyueHne W TnpuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIUHE, MTPOMBIIIICHHOCTH M CEIHCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTAHMUYECKHUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, 3TaHOJI, TIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie WMCTOYHUKHA YTJIEBOJOPOJOB (Yroib, MTPUPOIHBIM Ta3, HEPTH),
MPOAYKTHl UX MepepadoTku (OEH3MH), UX pPOdAb B OBITY M MPOMBIILICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH Ba)KHBIX BELIECTBAX: XKUpaX, O€NKax, yrieBojax — U Ux
poiii B OKM3HM 4eJoBeKka. MarepuanbHOoe €AMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COETUHEHUM.



Kpemunii, ero ¢u3uveckue W XUMHUYECKHE CBOWCTBA, TOJYyYCHHE W
npumenenne. CoenuHeHuss KpemHHUss B mnpupone. OOmmue mnpeactaBieHus: 00
okcune kpemHus (I1V) u kpemuueBoil kuciore. CUIMKAThl, UX HUCIOJIb30BAaHUE B
OBITYy, B MPOMBIIIUICHHOCTH. Ba)kHEWIIne CTPOWTEIIbHBIC MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, >kene300eToH. [IpoGiembl Ge30MacHOr0 MUCMOIb30BaHUS
CTPOUTEIIHHBIX MAaTCPHUAJIOB B TTIOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm: U3yuyeHue o00pa3loB HEOPraHWYECKUX
BEILIECTB, CBOWCTB COJITHOM KHCJIOTHI, IIPOBEACHUE KAYECTBEHHBIX pPEaKUUW Ha
XJIOPUJI-MOHBI U HAOJIO/ICHHE TPU3HAKOB UX MPOTEKAHUS, OMbBITHI, OTPaKaIoIINe
¢u3znueckre U XMMUYECKHE CBOMCTBA rajOreHOB M MX COEJUHEHUH (BO3MOKHO
UCNOJb30BaHUE BuAeoMaTepuanos). O3HakomiieHHE ¢ oOpa3luaMu XJIOpPUAOB
(ranoreHu10B), O3HaKOMJIEHHE C 0Opa3LamMu Cepbl U €€ COeIMHEHUSIMU (BO3MOYXKHO
UCIOJIb30BaHUE BUEOMATEPHUANIOB), HAOMOAEHUE Ipoliecca OOyriauBaHUs caxapa
1O/ JEMCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, W3YyUYEHHE XHUMHYECKHX
CBOICTB pa30aBiIeHHOW CEpHON KUCIOTHI, IPOBEJICHNE KAUeCTBEHHON peakluy Ha
cyibpaT-uOH M HaONIOJICHHE TpU3HAaKa €€ TMPOTEKaHUs, O3HAKOMIIEHHE C
¢uznueckumMu cBoiicTBaMu aszora, (Gochopa M UX coeAMHEHUH (BO3MOXKHO
UCMOJIb30BaHUE BHJEOMATEpUAIOB), oOOpa3lamMu a30THBIX M (QochOpHBIX
yaoOpeHuii, MoJiyueHue, coOMpaHue, paclo3HABAaHME U HU3YyYEHUE CBOWCTB
aMMHaKa, MpoBe/IeHNEe KaueCTBEHHBIX peaklMii Ha UOH aMMOHUS U (ocdaT-uoH U
U3y4YEHUE INPU3HAKOB HMX IIPOTCKAaHMs, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHOU
a30THOW KHCIJIOTBI C MEIbI0 (BO3MOXHO HCIIOJIB30BAaHUE BHUIEOMATEPUAIIOB),
U3yuyeHUe MoOjellel KPUCTAJUIMUECKUX pemEToK ainMasa, rpadura, QymiepeHa,
O3HAKOMJIEHME  C  TPOIECCOM  aJcopOLMM  pacTBOPEHHBIX  BEILECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTUBOTa3a, MOJydyeHUe, coOupaHue,
paclio3HaBaHWE M  H3YYEHHME CBOMCTB  YIJIIEKMCIIONO ras3a, IIPOBEICHUE
KayeCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYECHUE MPU3HAKOB UX
IIPOTEKAaHMs, O3HAKOMJICHHE C NPOAYKIMEM CWJIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne JKCIEPUMEHTANBHBIX 3a1ad 10 Teme «BakHeulme HeMeTaibl U UX
COCITUHEHUSD.

MeTajiibl M MX COeJMHEHHUS

OO6mrast XapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxkeHuss B Ilepuoanueckon cucreme xumuuyeckux a3nemeHtoB J[. W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeraymuioB. Metainnyeckas CBA3b U
METAJUIMYEeCKasi ~ KpUCTa/lIMuecKas  pemeéTka.  DIEKTPOXUMHUUYECKUU  psij
HamnpsbKeHU MetayuioB. Pu3nUecKkue U XUMUYECKHe CBOMCTBAa mMeTauioB. OOmiue
crocoObl MonyyeHus: MeTauioB. [loHsTHE O KOpPpO3WH METauiOB, OCHOBHBIC



crocoObl 3aluThl UX OT Koppo3uu. CruiaBel (CTadb, YYTyH, IIOPATIOMUHHIM,
OpoH3a) U UX MPUMEHEHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[Ileounble MeTaIbl: MONOXKEHUE B [leproanueckor CUCTEME XMMUUYECKUX
anemeHtoB JI. M. MenpaeneeBa, CTpOEHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanusi). OKCUIBI U
TUAPOKCHUABI HATpusi M Kanus. I[IpuMeHeHHe WIEeIOYHBIX METAIOB U UX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAIBI MAarHMM MW KaJblMH: TOJOXCHHE B
Ilepuonnueckon cucreMe xuMmudeckux diemeHtoB [[. . MenpaeneeBa, ctpoeHue
UX aTOMOB, Hax0XJieHue B npupoae. Puznueckue 1 XuMHYECKHE CBOMCTBA MarHus
U Kanblus. BaxkHelmue coequHEHHUS Kaublus (OKCHI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

AnroMuHui: osioxkeHue B [leppoandeckoil cucteme XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTtoMa, HAXOXAEHHE B mpupoae. Pusnmueckue u
XUMHUYECKHE CBOMCTBA aTtOMHHUS. AM(POTEpPHBIC CBOMCTBA OKCHAA U THUAPOKCHIA
AJTIOMUHUSL.

Keneso: monoxenue B lleppoanyeckor cUCTEME XMMUYECKUX IJIEMEHTOB /Jl.
N. MenneneeBa, CTpOECHHE aToMa, HaxOoXIeHHWEe B mpupone. DPusnueckue Hu
XUMHYECKUE CBOMCTBA *kene3a. OKCUIbl, THAPOKCHUIBI U comu xkene3a (1) u xenesa
(I11), wux cocraB, CBOWCTBA H MOJy4YeHHE. XUMUUECKUU IKCHEPUMEHNL.
O3HaKOMJIEHHE ¢ 00pa3llaMi METAJJIOB M CIUIABOB, UX (DU3NYECKUMU CBOMCTBAMH,
U3Y4YEHUE PpEe3yJIbTaTOB KOPPO3UHM METAIOB  (BO3MOYKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJNbIMs U HATPHUS C
BOJIOM (BO3MOYKHO MCIIOJIB30BAaHUE BHUJcOMaTepuasioB). MccieqoBaHue CBOWCTB
KECTKOW BOJBI, TMpoOIEcca TOpPEHUs JKejae3a B KHUCIOpoAe  (BO3MOXKHO
UCIIOJIb30BAHUE BUICOMATEPUATOB), IMPU3HAKOB IMPOTEKAHUS KayeCTBEHHBIX
peakiuii Ha MOHBI: MarHWs, KajbllUs, aJlOMUHMS, IIMHKa, xkeine3a (l1) u xenesa
(I11), memu (Il), HaGnromeHWe W ONMUCAHUE MPOIECCOB OKPAIIMBAHHS IUTAMCHH
MOHAMHU HATpPUsl, Kalnus U Kajlblus (BO3MOXKHO HCMOJIb30BaHUE BUAEOMATEPUATIOB),
uccienoBanne amMQpOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS W THUIPOKCHIIA
LIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Ba)kHellne MeTauibl U UX
COEUHECHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m marepuwanbl B MOBCEAHEBHOM KW3HHM YeEIOBeKa. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKUX peakuuil B ObITy. IlepBas momouis npu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.



XMMHUYECKOE 3arps3HEHHE OKpYXaroleh cpeabl (ImpenenbHas I0IMyCcTUMAast
KOHLEeHTpalus BeulecTs, aanee — [1IK). Ponp xumMuu B pemieHnn 3KOJIOTrHYECKUX
npooIeMm.

Xumuueckuit IKcnepumenm:

U3YyYCHHE 00Pa3I[0B MAaTEPHUATIOB (CTEKJIO, CIIJIaBbI METAJIIOB, MIOJTMMEPHBIE
MaTepHuabl).

Mesrcnpeomemmunie cea3zu

Peanuzanmss MEXNpeAMETHBIX CBSI3€H INMPU W3YYCHUM XUMHUH B 9 Kiacce
OCYIICCTBISICTCS Yepe3 HCIONb30BaHWE Kak OONMX eCTeCTBEHHO-HAYYHBIX
TIOHSITHI, TaK ¥ TIOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHSATHSA: HAy4YHBIH (aKT, THIOTE3a, 3aKOH,
TCOpHWs, aHallM3, CHHTE3, KilacCcuuKanus, TEPHOJUYHOCTh, HAOJI0ICHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, H3MEPCHHE, MOJICIb, SBJICHHE, TapPHUKOBBIN
3¢ eKT, TeXHOIOT U, MaTEPUAIIbI.

dusnka: Marepus, aToM, OJJICKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU]I,
M30TOIBI, PaAMOAKTHBHOCTh, MOJICKYJIA, DSJECKTPUYCCKUN 3apsij, IPOBOIHHUKH,
NOJYIPOBOAHUKH, JUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TeENO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBa, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3 b1, COJHIIE.

buonorusi: dorocunres, abixanue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHbIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaNBI, TOPHBIE TTOPO/IbI, TIOJIC3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUWS IPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUralOTCd B XO0J€ OOy4YeHUs XMMUU B €JUHCTBE Yy4yeOHOW u
BOCIIUTATENbHON AESATENBHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, NPUHATHIMU B
o0miecTBe MNpaBWIaMM M HOPMAaMM IIOBEIEHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCA.

JIM4HOCTHBIE ~ pE3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  0OOYyYarolIUXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAMH U
paciIMpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) nNaTpHOTHMYECKOr0 BOCHHTAHUS. IICHHOCTHOIO  OTHOIICHHS K
OT€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY H HAy4YHOMY HAacJeIuIo,
NMOHUMAaHUsI 3HAYCHUS XUMHUYECKOW HAyKH B KU3HM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIaJIETh AOCTOBEPHON MH(POpPMAILIMEH O TEPEOBbIX TOCTHKEHHUIX U
OTKPBITHSIX MUPOBOW M OTEUECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHMUIX 00 YCTPOWCTBE MHUpa U 0OIECTBA;

2) TpaIaAHCKOT0 BOCIHTAHMS: MPEICTABICHHUS O COIMAJIbHBIX HOPMAaxX H
IpaBUjaX MEKIMYHOCTHBIX OTHOLICHWH B KOJUIEKTHBE, KOMMYHUKATUBHOMU
KOMIIETEHTHOCTH B  OOIECTBEHHO TMOJIE3HOH, Yy4eOHO-HCCIIeI0BATEIBCKOMH,
TBOPUECKOW M JPYrHUX BHUAAX MACSATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOU
COBMECTHOM NIEATETbHOCTH TPU BBIMOTHEHUU YUEOHBIX, MO3HABATENBHBIX 3ajad,
BBIMIOJTHEHUU XMMHYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX TMPOEKTOB,
CTpPEeMJICHUSI K B3aMMOTIOHMMAHUIO M B3aMMOIIOMOIIM B IIPOIIECCE ITOW y4eOHOM
NEATENbHOCTH, TOTOBHOCTH OLEHHMBAaTh CBOE MOBEACHUE M IIOCTYIIKM CBOUX
TOBAPHUILEN C IMO3UMLUHAH HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHHS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS. MUPOBO33PEHUYCCKUE MPEIACTABICHUS O
BEIIECTBE M XHWMHUYECKOM PEAKUUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAyKU U COCTABIIAIONIME OCHOBY JJISl MOHUMAaHUSl CYHUIHOCTH HAY4YHOUH
KapTUHBI MHUpPA, TPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSA
MPUPOABI, B3aUMOCBS3SIX YEJIIOBEKA C MNPUPOJHOW CpPElIOW, O pPOJA XUMHH B
MO3HAHUU 3THUX 3aKOHOMEPHOCTEH; MO3HAaBaTEJIbHbIE MOTHBBI, HAallPABJICHHbIE HA
MOJIyYEHWE HOBBIX 3HAHUM 1O XUMHUU, HEOOXOAUMBbIE ISl OOBSCHEHUS
HaOJII0/IaeMbIX MPOLECCOB U SIBICHUW, MO3HABATEIbHOM, HH(POPMALMOHHON H



YUTATEIBCKOU KYJIBTYpPhl, B TOM YHKCJIE HABBIKOB CaMOCTOSITEIbHOW pPabOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHON JIUTEPATYpPOM, JOCTYMHBIMU TEXHUYECKUMHU
CpeACTBaMHU HH(POPMAITMOHHBIX TEXHOJIOTUH; HHTEpEC K OOYyUECHHUIO U MO3HAHUIO,
J0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUI0, MPOECKTHOM
U UCCJIEI0BATEIbCKON JAESITENIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIE€HHOCTH U
yYpOBHs OOY4YEHUS B TaJIbHEUIIIEM;

4) cdopmMupoBaHHs KYJbTYPbI 3I0POBBS. OCO3HAHUC IICHHOCTH >KHU3HH,
OTBETCTBEHHOI'0 OTHOILIECHMSI K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3J0pPOBBIA 00pa3
KU3HHU, OCO3HAHUE MOCIEICTBUI U HENIPUATHE BPEIHBIX MPUBBIUCK (YIOTPEOICHUS
aJKOTOJIsl, HApPKOTHUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIOJCHUS TMPaBUII
0€30MacCHOCTU MPU OOpAIICHUH C XUMUYECKUMH BElIECTBAaMU B OBITY U peabHOU
KU3HH;

5) TpyaoBOro BOCHHTAHHWSI: HHTEPEC K MPAKTUYCCKOMY H3YUCHHIO
npodeccuii U Tpyda pa3IMYHOTO pPOJA, YBAKEHHE K TPyAYy U pe3ylbTaTtaM
TPYJIOBOM JIEATEIIBHOCTH, B TOM YHCJIC HAa OCHOBE MPUMEHEHHMS TPEIMETHBIX
3HAHUW 10 XUMHUH, OCO3HAHHBIM BBIOOp WHAMBUAYAJIBHOW TPACKTOPUH
POJIOKEHUST 00pa3oBaHus C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTU K
XUMUU, OOIIECTBEHHBIX WHTEPECOB U noTpeOHOCTEH, YCHEUTHOM
npodeccuOHaIbHOM  NIeATENbHOCTH M Pa3BUTHUS  HEOOXOAMMBIX  YMEHHI,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEelIE;

6) DKOJIOTHYECKOr0 BOCIHHTAHHMS: SKOJOTHYECKH  IIeJIeCO00pasHoe
OTHOILIEHHE K TMPUPOJE KaK HCTOYHUKY JKM3HM Ha 3emjie, OCHOBE €€
CYIIIECTBOBAHMUS, IOHUMAHUE [IEHHOCTH 3I0POBOr0 U 0€30MacHOro o0pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3UYECKOMY M TCUXHUYECKOMY
3I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS TPaBHJI OE30MaCHOTO TOBEICHUS
npu paboTe C BEIIECTBAMH, a TAaKXK€ B CUTYyallUSX, YrPOXKAIOIIUX 370POBBIO U
KU3HU JIIOJIEH; CIIOCOOHOCTH TPHUMEHSTh 3HAHUWSA, TOJydaeMble MPU H3YYCHUU
XUMWH, UISI PEIICHUS 3aJ]1a4, CBA3aHHBIX C OKPYKAIOMIEH NPUPOIHOU CPENOH, IS
MOBBIIIEHUSI YPOBHSI AKOJOTMYECKOM KYJIbTYpbl, OCO3HAaHHUS TJ100aJIBHOrO
XapakTepa SKOJOTHYECKUX MPOOJIEM M MyTeH WX pelIeHUsl MOCPEICTBOM METO/I0B
XUMHUHU, SKOJOTMYECKOIO MBIIIJIEHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MMO3HABATENBbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTranpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMupOBaHUS MHPOBO33PCHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEAMETaxX W IMO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEICTABICHUE O IEJIOCTHOU



HAay4YHOH KapTUHE MUPA, U YHUBEPCAJIbHbIEC yuyeOHbIe NeHUCTBUS (IO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETYIATUBHBIE), KOTOpble oOecneunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

basoBble jornyeckue AeMcTBHUA:

YMEHHS HCIMOIb30BaTh NPUEMBI JIOTMUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHMM: PACKPBIBATh CMBICT XUMHYECKUX MOHSATHH (BBIIEIATh MX XapaKTEpHBIC
NpU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU MOHATUsAMH). Mcmonb3oBarh
HOHSTHS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEpUH JUIsl KIACCU(PUKALMK XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIU,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3UM MEXIYy OOBEKTaMH HU3Yy4CHHS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIAYKTUBHBIE, NE€AYKTHUBHBIC, IO aHAJIOTHH),
JIeNIaTh BHIBOIbI U 3AKIIOYEHUS; YMEHUE TPUMEHSTh B IIPOLIECCE MO3HAHUS TIOHSATHS
(mpenqMeTHBIE U METaNpeIMETHbIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yEMbIE B XUMHUHU, MPeoOpa3OBbIBATH IIUPOKO IMPUMEHSEMbIE B XHMHUU
MOJIENIbHBIE MPEICTABICHUS] — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYeCKas
GopMyna UM ypaBHEHHE XHMHMUYECKOHM pEaKIMM — MpPHU pPEIIeHUU Yy4eOHO-
[IO3HABATEIbHBIX 337a4, C YYETOM 3TUX MOJEIBHBIX NPEACTaBICHUN BBIABILITL U
XapaKTepHU30BaTh CYLIECTBEHHbIC NPU3HAKU U3YYa€MbIX OOBEKTOB — XMMMUECKHUX
BEIIECTB U XUMUYECKUX PEAKIMA, BBISBIATH O0LIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBS3U U MPOTUBOPEUNS B H3y4aeMBbIX IPOLECCAX U SIBICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIC BOIPOCH B Ka4yeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI Il (OPMHPOBAHUS THUIIOTE3BI I10
IIPOBEPKE NPABMIIBHOCTH BBICKA3bIBAEGMBIX CYXkJcHHH. [IpnoOpeTeHne ombITa 10
IJJAHUPOBAHUIO, OPTaHU3alMUd M IPOBEJICHUIO YYCHHYECKHUX HSKCIICPUMEHTOB,
yMEHHE HaOJI0/IaTh 3a XOJOM IIPOIECca, CaMOCTOSITEILHO IMPOTHO3UPOBATH €TI0
pe3yabTat, GopMyIHMpoBaTh 0000IIEHNS M BBIBOJIBI 110 PE3yIbTaTaM IMPOBEIEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIIATh OTYET O MPOJeIaHHON padoTe.

Padora ¢ wuHpopmanmeii: ymeHHWe BbBIOMpaTh, aHATU3UPOBATH W
HHTEPIPETUPOBATh HHGOPMAIIMIO Pa3IMYHBIX BHUJIOB M (OPM MPEACTaBICHHUS,
MOTy4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (HAyYHO-TIOMYJSpHAs JHUTEparypa
XUMHUYECKOTO COJCP)KaHMS, CIPaBOYHBIE IOCoOus, pecypchl HMHTepHera),
KPUTHYCCKHU OIICHUBATh IPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPHUMEHSATHh Pa3IuYHbIC METOABI M 3alpPOCHl MPU TOHUCKE M OTOOpE
nHpOpMAaMK W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJHMMBIX IS BBIOJTHCHHUS
y4eOHBIX M TO3HABATCIBHBIX 33124 ONPEACIEHHOr0 THIA, TPHOOPETCHHE OIbITA B



o0JlacTh  UCMOJIb30BaHUS  UHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOI'O MCIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMAIbHYIO (OPMY MpeACTaBICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh pellaeMble 3aJayd  HECJIOXHBIMH CXEMaMH, JHarpaMMamu,
apyrumu ¢opmamMu rpaduKd U UX KOMOWHAIMSIMU; YMEHHUE HCIOJIb30BaTh U
aHaJTM3UpPOBaTh B TIpollecce Y4YeOHONW M MCCIIEeA0BATENbCKONW JEATEIbHOCTU
MH(pOpMAIINIO O BIUSHUU MPOMBIIUICHHOCTH, CEIHCKOI0 XO34MCTBA U TpaHCIOpTa
Ha COCTOSTHHE OKPYKaIOIIEeH MPUPOTHON CPEIbl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XOJe¢ auaiiora W (WiaU) JUCKYCCHM) IO
CyIIeCTBY  OOCyKJaemMoil  TeMmbl, (OPMYJIHpPOBATH  CBOU  NPEIJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUSI TPEJIOKEHHON 3aJauu; YMEHHS MPEJCTaBIISTh
MOJIYdEHHBIE  pPEe3yJbTaThl TMO3HABATEIHLHOW  JEATELHOCTH B  YCTHBIX U
NMUCBMEHHBIX  TEKCTax; JejaTh [MPE3CHTAIMI0  PE3yJIbTATOB  BHINIOJTHEHUS
XUMHUYECKOT0 JKCTIEepUMeHTa (J1a00paTOpPHOTO OMbITA, JIAOOpaTOpHOU PabOTHI MO
UCCJICJIOBAaHUIO CBOMCTB BENIECTB, YYEOHOr0 TMPOEKTa); YMEHHUsS Yy4eOHOro
COTPpYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IO3HABATECIILHOM W
UCCJIEIOBATEIbCKON JEATEIbHOCTH TPHU PEIICHWH BO3HHUKAIOIIUX MpoOJeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUs MO3UIMI (00CyXIIeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE INTYpPMBI», KOOpPAMHAIIMS COBMECTHBIX JEHCTBHH,
OTIpeJIeICHHe KPUTEPUEB I10 OLIEHKE KaYeCTBa BHITIOJHEHHON paOOThI U APYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IeilicTBUS:

YMEHHE CaMOCTOSITEIILHO OIPEACIATh EIH ACSTEIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO
NesATeNbHOCTh. BriOupaTh Hanbonee 3¢ (HeKTUBHBIC CIIOCOOBI PEIIeHUs YIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSITENIbBHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA aJITOPUTM JEUCTBUMA TIPU BBINOJHEHUU 3aJlaHUM C Y4ETOM
MOJIYYCHHsI HOBBIX 3HAHUWA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEaKIUAX,
OLICHUBAaTh COOTBETCTBUE IOJYYCHHOTO pe3yJbTaTa 3asBJICHHON IIEJIH, yMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIJIaraeMbl€ B YCIOBUU 3aIaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMeTHBIX pe3yJNbTAaTOB IO OCBOCHUIO 00sA3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW deaepaibHOl paboueld MOporpamMmon,
BBIJICJISIFOT: OCBOEHHBIE OOY4YarOUIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JNEeUCTBUM, crenuduueckue s MpeaMeTHoM oOnactu  «XuMus». Buabl
NEATeNIbHOCTH MO  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro  HMHTEPHpEeTalNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.



K koHiy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMIUXCS YMEHUM:

* pacCKpbhIBaThb CMBICII OCHOBHBIX XHMHMUYECKHUX TMOHSTHUI: aToOM, MOJEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHUYECKasi peaxkius, KiacCuPukamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUYECKHE PEAKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aroma, aToMHas OpOWuTallb, paauyc
aToMa, XMMHYECKasl CBs3b, MOJSPHAs W HEMOJIsIpHAash KOBAJIGHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

* WUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TIOHATUH W
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIH;

* UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJII COCTaBJIEHUs (hOPMYJ BEIIECTB
Y YpPaBHEHUN XUMHUUYECKUX PEAKIINIA;

« OTIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHUS  BJEMEHTOB B  OHMHApHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHass W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

- packpbiBaTh cMbIca Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOANYECKONM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoil cucteme,
3aKOHOB ~ COXpPaHEHHMs MacChl  BEIIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

- ONMCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckass cucrema xXuMHueckux odiemenroB [l W.
MeHnneneeBay C UYHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj fA1pa, o0llee YUCI0 IEKTPOHOB
U pacrpeesieHUue UX Mo 3JIEKTPOHHBIM CIO0SIM);



* KJTacCCU(ULUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBy YYacTBYIOLIUMX B pPEAKIUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

* XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOICTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

* IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHYECKUX IPEBPALCHUN B
Pa3JINYHBIX YCIOBUAX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYEO MAacChl BELIECTB,
MacCOBYIO [IOJIF0 XUMHUYECKOIO 3JEMEHTa MO (opMmysne COEAUHEHHUS,
MacCOBYHO JIOJIF0 BEUIECTBA B PACTBOPE, MPOBOAUTH pACUYETHI IO
YPaBHEHUIO XUMUYECKOW pEeaKIUu;

* IPUMEHATH OCHOBHBIC ONEPAIMA MBICIUTEIBHON JIEATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTEeMaTHU3allio, KiacCHUPUKaAIHUIO,
BBISIBIICHUE TPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJISI M3Y4YCHHUS CBOWCTB
BCIIECTB W XHUMHUUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

- CJIEIOBATh MPaBWIIaM IOJIb30BAHUS XUMHUECKOM MOCYI0M U 1ab0paTOpHBIM
o0opynoBaHMEM, a TakKe IMpaBuiaM oOpalieHusi ¢ BeleCTBAMH B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTMBITOB MO TOJYyYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIEHHUIO pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MIAHUPOBATH
U MPOBOJAUTh XMMUYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
MIEJIOYE U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHXK U JAPYTHe).

K xonmy oOydenus B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

* PACKPBIBATh CMBICII OCHOBHBIX XHUMHYECKUX TMOHSATHUN: XUMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEMIECTBO,
CJIOKHO€ BEIIEeCTBO, BaJIEHTHOCTH, 3JEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlysi, XUMHUYECKasi CBS3b, TEIUIOBON d(DdekT
peaknuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJHUTHI,
HEAJICKTPOIUTHI, DJIEKTPOJUTHUYECKAS] JTUCCOIHAINS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKUCIEHHE W  BOCCTAHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasl CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeTka, KOPpPO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEeaKUHH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

* WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATUA W
NPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHHUI;

* UCIIOJIh30BaTh XUMHUYECKYIO CUMBOJIUKY JUJISl COCTABJICHUST ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

* ONIPENETATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpENICIEHHOMY KJIAcCy COCIMHEHUW 1o QopmMmyrnaMm, BUJ XUMHYECKOUN
cBs3U (KOBAJICHTHAs, WOHHAS, MeETaUIM4YecKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTATUIMYECKOM
pEeLIETKM KOHKPETHOTO BEIECTBA;

- packpbiBaTh cMbIca llepuomuyeckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto dopmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
paznuyarh TOHATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mobouyHas
noarpynmna (b-rpynmna)», Mameie U OoJibIIME TEPHOJBI, COOTHOCUTH
0003Ha4YeHUs, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3aps] sapa, OOIee 4YUCIO DIEKTPOHOB M
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAUHCHUHN B
npeaenax MalblX MEPUOJ0B U IIABHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

« KTaCCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOpPraHWYEeCKHUEe BEIICCTBA,
XUMUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3()eKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

* XapaKTepu30BaTh (OMHCHIBATH) OOMME U CHEHMUPUICCKUE XUMHUECKHE
CBOMCTBa MPOCTBIX M CJOXKHBIX BELIECTB, MOJATBEpP)KJas OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;



* COCTaBIAATb  YPAaBHEHUS  DJIEKTPOJUTHUYECKOM  JAUCCOLMALMHA  KHUCIOT,
LIEJI0YEH U COJICH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMH HOHHOIO
oOMEHa, ypaBHEHUS peaklUWid, TMOATBEPKIAIOLIIUX CYIIECTBOBAHUE
TEHETUYECKON CBSI3U MEXY BEIIECTBAMM PA3IMYHBIX KJIACCOB;

* PACKPBIBATh  CYIIHOCTh  OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUit
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;

* IPOTHO3UPOBATh CBOWCTBA BEMISCTB B 3aBHUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IHMYHBIX
YCIIOBUSX;

* BEIYUCIISATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO dJeMeHTa TOo (opMmyrne COeaMHECHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pPAcTBOpPE, NPOBOAHUTH pacUEThl TIO
YPAaBHCHHIO XMMHUYCCKOUN peaKIIvH;

« COOJTFO/IaTh TIPaBHJIA TOJIB30BAHUS XUMHUYECKOW MOCYI0M M JIaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OIBITOB 10 TMOJYyYECHUIO U COOMPAHHUIO Tra3000pa3HBIX
BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO ra3a);

* IPOBOJIUTH PEAKITUH, TIOATBEPIKIAAIOIINE KAaYeCTBEHHBI COCTAB PAa3IMYHBIX
BEIIECTB: PACIIO3HABATH ONBITHBIM IyTEM XJIOPHUI-, OPOMHI-, HOIHI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIIECTB;

* IPUMEHSATh OCHOBHBIC OIEPAIIMH MBICIIHUTEIPHOU JIESITSIFHOCTH — aHAIU3 |
CHHTE3, CpaBHECHHE, O000OIIEeHHe, CHUCTEMAaTHU3allii0,  BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JIJI1 M3YyYCHHS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIHMi, eCTeCTBEHHO-HAyYHbIC METOJbI ITO3HAHUS —
HAOII0JIeHHE, W3MEPEHHUE, MOJCIUPOBAaHUE, SKCIICPUMEHT (pECaIbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTIAHUPOBAHHUE 8 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHue pa3aesioB u
/i TeM HPOrpaMMBI Beero KoHTpoJbHbIE IIpakTH4eckue
padoThI padoThI
XuMug — BaxkHag o00JIacThb
€CTECTBO3HAHMUS "
11 MPAKTUYECKOU JIeATETbHOCTH 5 0 2
yeJoBeKa
BemectBa 1 xuMu4deckue
1.2 peaKIHH 15 1 0
1 2
Hroro mo pazueny 20
Bo3nyx. Kucnopon. Ilonstue
2.1 060 6 0 0
KCcHIax
Bopopoa. Ilonsitue o kuciorax
2.2 8 0 1
H COJISIX
Bopna. PactBopsr. [Tonsitue 06
2.3 OCHOBAHHUIX 5 1 1
OCHOBHEBIE KJIACCHI
2.4 HEOPraHWYECKUX COCAMHEHUM 11 1 1
2 3
Utoro no pazneny 30




[Tepuonnueckuii 3aKOH 51
[Iepuonnueckas cucrema

3.1 XUMHUYeCcKuXx ayemeHToB [. . !
MemnneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.

3.2 OKHCIIUTETBHO- 8
BOCCTaHOBHUTEJILHBIC PEAKIIHH

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJJMYECTBO YACOB I1O 68

I[TPOTPAMME




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

°n/n
Ne n/ NPOrpaMMmblI B Kontpoasubie | IIpakTuyeckue
cero
padoThI padoTsbI
Paznes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEeHME U yriuyoOaeHne 3HaHUH OCHOBHBIX 5 1 0
: pa3aenoB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0
) peakuui
. DNeKTpoIUTHYECKAs TUCCOLMALIUS. g 1 1
: XUMHUYECKUE peakiiy B pacTBOpax
2 1
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUSA
OOw1ast XapakTepUCTUKAa XMMUYECKUX
2.1 anemeHToB VIIA-rpynmel. ["agorenst 4 0 1
OOmiast xXapakTepUCTHKAa XUMHYECKUX
2.2 anemMeHTOB VIA-rpynnel. Cepa u eé 6 0 0
COEJIMHEHUS
Oomas XapaKTepUCTUKAa  XMMHUYECKHX
23 aneMeHToB VA-rpynnsl. A3ot, hocdop u ux 7 0 1

COCAMHCHUA




OOmiast xXapakTEepUCTHKAa XUMHYECKUX

2.4 aneMeHToB |VA-rpynnsl. Yriaepox u 8
KPEMHUH U X COCTUHCHHS

Wroro mo pazueny 25
Pa3nen 3. MeTajuiibl U MX COEAMHEHUS

3.1 OO0111e cBO¥CTBa METAJIOB 4

3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeiaa

4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKA 3
Hroro mo pazgeny 3
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IIVTIAHUPOBAHHUE 8 KJTACC

aara JuiekTponHble nudposBbie | JomaiiHee 3a1aHne
Ne o0pa3zoBaTte/ibHbIE
Tema ypoka
n/m ITo maany | Ilo paxry | PECYPChHI
[Ipenmer xumuu. Posib XuMHM B KU3HU bubnuotexa [JOK IT.1 ynp.5
1 yesoBeka. Tena u Bemecrsa 1.09 https://m.edsoo.ru/ff0d227e
[TonsTHE O METOAAX MO3HAHKS B XUMHH bubnuotexa [JOK I1.2 ynp.2
2 5.09 https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «[Ipasuia I1.3
paboThl B 1a6OPATOPUU U TPUEMBI Bu6miorexa IIOK
3 o0parIeHus ¢ Tab0PaTOPHBIM 8.09 https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucteie BemecTBa U cMecu. CriocoObl bubnuoteka [JOK I1.4 ynip.2
4 pasaeneHus cMecen 12.09 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue I1.5
5 cMecel (Ha IpUMepe OYUCTKHU TIOBAapeHHON | 15 09 bubmuorexa [IOK
com)» https://m.edso0.ru/ff0d28c8
bu6moreka [IOK I1.7-8
6 ATOMBI 1 MOJIEKYJIbI 19.09 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubnuorexa [JOK I1.10
! (CMMBOJIbI) XUMHYECKHX 3JIEMEHTOB 22.09 https://m.edsoo.ru/ff0d2be8
bubnuorexa [JOK I1.9
8 [IpocCThIE U CIIOKHBIE BENECTBA 26.09 https://m.edsoo.ru/ffod2a6e
bubmuoreka [JOK I1.18
9 ATOMHO-MOJIEKYJIAPHOE YUCHHE 29.09

https://m.edsoo.ru/ff0d2d50
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3aKOH TOCTOSIHCTBA COCTaBa BEILIECTB. I1.13
10 Xumudeckas (QopMyna. BaleHTHOCTH 3.10 brbmorexa LIOK
ATOMOB XUMHUYECKHX SIeMEHTOR https://m.edsoo.ru/ff0d2eae
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK I1.11,14
1 OTHocHUTeNbHAS MOJICKYIISIPHAS Macca 6.10 https://m.edsoo.ru/ff0d323c
MaccoBas J10J1s1 XHMHAYECKOTO dJIEMEHTA B bu6mmoreka [IOK I1.15
12 COEIMHEHUH 10.10 https://m.edso0.ru/ff0d350c
du3nyecKne 1 XUMUYECKUE SIBICHUS. bu6mmoreka [{OK I1.20
13 XuMUYecKas peakius 13.10 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubmuoreka [JOK I1.21
14 XUMUYECKUX PEAKIUN 17.10 https://m.edsoo.ru/ff0d3al6
Knaccudukanus XauMUuecKuX peakinii I1.21
15 (coemMHEHNUS, PA3NOKEHUS, 3aMEILECHUS 20.10 bubmorexa IIOK
’ ’ ’ ' https://m.edsoo.ru/ff0d3f34
oOmeHa)
3aKOH COXpaHEHHS MACChl BEIIECTB. bu6mmoreka [IOK I1.19
16 XHUMHUYECKUE YPABHEHUS 24.10 https://m.edsoo.ru/ff0d3b88
KomnuectBo Bemiectsa. Mob. bu6mmoreka [IOK I1.36
17 Monsipaast macca 27.10 https://m.edso0.ru/ff0d5230
BreruucneHus KkoImuecTBa, MacChl I1.37
18 BEIECTBA 110 YPABHEHHUAM XUMUYECKUX 07.11 brbmmotexa LIOK
peaxituii https://m.edsoo.ru/ff0d5708
M. B. JlomoHOCOB — MMOBTOPEHHE
19 YUEHBIMOHIUKIIOTIEANCT. 10.11 bubnuorexa LIOK

O0001eHne W cUcTeMaTU3alus
3HAHUH

https://m.edsoo.ru/ff0d40c4
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KonTtponsHas padota Nel mo teme Bbubmuotexa [JOK IIOBTOPEHUE
20 «BelecTBa 1 XUMHYECKHAE PEAKLIAN 14.11 https://m.edsoo.ru/ff0d4290

Bosagyx — cmech razos. CoctaB Bo3ayxa. bubnuotexa [JOK I1.27
21 Kucnopona. O3zon 17.11 https://m.edsoo.ru/ff0d448e

CriocoOsI MOTydeHHUsT KHCIIOPO/ia B I1.22
22 1a6OPATOPHH ¥ TTPOMBILITIEHHOCTH. 21.11 bubnuorexa HOK

I https://m.edsoo.ru/ff0d497a

PUMEHEHHE KUCIopOoaa

dusnyeckue U XMMHUYECKHE CBOWMCTBA I1.23
23 Kuciopona  (peakiuM — OKHCIICHHS, 24.11 brbmiorexa LIOK

ropenue). [TonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614

TennoBoit 3¢ ekt XuMHUECKON peakiuu, Jon.marepuan
Y MOHSATHE O TEPMOXUMHUIECKOM 98.11 Bu6mmoreka [JOK

YpaBHEHUH, DK30- U DHIOTEPMHUYECKUX ' https://m.edsoo.ru/ff0d4790

peaxkusax

TommBo (HedTh, yroar W MeTaH). Jon.maTepuan
25 3arps3sHeHHe BO3IyXa, CIOCOOBI €ro 01.12 bubnnorexa LIOK

NPeOTBPAIIEHHS https://m.edsoo.ru/ff0d4c4a

[IpakTrueckas padota Ne 3 o Teme I1.25
26 «ITomyueHne ¥ cOOMpaHUe KUCIOPOIa, 05.12 bubmoreka [IOK

W3yHeHUe ero CBOHCTBY https://m.edsoo.ru/ff0d4ae2

Boaopon — sneMeHT u mpoctoe bu6mmoreka [IOK I1.28
21 BelecTBo. Haxoxienue B npupojie 08.12 https://m.edsoo.ru/ff0d4dd0

duznyeckue M XUMHUYECKHE CBOMCTBA bubnuorexa [JOK I1.29
28 Bojopoaa. IIpumenenue Bogopoaa 12.12 https://m.edsoo.ru/ffod4ddo

bubnuorexa LIOK Jon.marepuan

29 [ToHsATHE O KUCTIOTAX U COJIAX 15.12

https://m.edsoo.ru/ff0d50d2
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Crioco0sI moTydeHust BOAOPOia B bubnmnoreka [JOK I1.28
30 | jaGoparopum 19.12 https://m.edsoo.ru/ff0d4ddo

[Ipaktudeckas padora Ne 4 o teme I1.30
31 «ITosnyuenue u cobupaHue BOA0POIa, 22 12 bubmiorexa LIOK

W3yHeHHe ero CBOHCTEY https://m.edsoo.ru/ff0d4f42

MousipHblit 00BEM razoB. 3aKOH bubnuoreka [JOK I1.38
32 ABorajipo 26.12 https://m.edsoo.ru/ff0d542e

Brruucienus o00bEMa, KOJIUYECTBA I1.37
33 BEIIECTBA Ta3a MO €ro HM3BECTHOMY 2912 bubmuorexa LIOK

KOJHYECTBY BEIIECTBA WK 0GBEMY https://m.edso0.ru/ff0d55a0

Brruucnenust 00EMOB ra3oB 1Mo I1.39
34 YPaBHEHHMIO PEAKI[MU Ha OCHOBE 3aKOHA 09.01 BH6HI_’IOTeKa HOK

06BEMHBIX OTHOIICHYI 2308 https://m.edso0.ru/ff0d5708

du3nyecKne 1 XHMUYECKHE CBOMCTBA bu6moreka [IOK I1.31-32
35 BOJIBI 12.01 https://m.edsoo.ru/ff0d587a

Bopa xak pactBopurenb. HachilieHHbIE U I1.33
36 HEHACBIIICHHBIE PACTBOPHI 16.01 bubmorexa IIOK

p Pyl ' https://m.edsoo.ru/ff0d5b40
MaccoBast 105151 BeLIECTBa B pacTBOpE

CocraB ocHoBaHuii. [lonsarue 00 bu6mmoreka [IOK I1.41
37 WHJIUKATOpax 19.01 https://m.edsoo.ru/ff0d59e2

[IpakTuueckas padbora Ne 5 mo teme I1.35

«[IpuroroBieHue pacTBOPOB C Bu6nuoreka IIOK
38 OIpe/IeNEHHON MacCOBOM Joel 23.01 https://m.edsoo.ru/ffod5eba

PacTBOPEHHOTO BEIIECTBA»

KonTtponpHas padota Ne2 o teme bubnuorexa LIOK [IOBTOPEHUE
39 26.01

«Kucnopoa. Bonpopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, KilacCUpUKaIKS, bubmunoreka LIOK I1.40
40 HOMEHKJIATypa 30.01 https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMU4ECKHE CBOKWCTBA I1.40
41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 02.02 bubmmorexa IIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHuUs: COCTaB, KIacCU(PUKALINS, bubnuotexa [JOK I1.42
42 HOMEHKJIaTypa 06.02 https://m.edsoo.ru/ff0d67ca
[Tonyuenue u XuMu4eckue cBOMCTBa bubnuoreka [JOK I1.43
43 OCHOBaHUMI 09.02 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK I1.44
44 HOMEHKJIaTypa 13.02 https://m.edsoo.ru/ffOdfee2
[Tosydenune n XuMHU4YECKHE CBOMCTBA bubnuotexa [JOK I1.45
45 KHUCJIOT 16.02 https://m.edsoo.ru/ffOdfee2
Comu  (cpemHme): HOMEHKJIATYpa, [1.46,47
46 CIIOCOObI  [OJYYCHHUs, XHUMUYECKHE 20.02 bubmuorexa LIOK
CBOBCTBA https://m.edso0.ru/00ad9474
[IpakTtuueckas padota Ne 6. Permenue I1.48
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME Bu6miorexa IIOK
47 «OCHOBHI)IC KJIaCChI HCOpFaHI/I‘leCKI/IX 27'02 https//medsooru/OOadngC
COEUHEHUI
I'enernyeckass CBSI3b MEXAY KilaccaMu bubmuoreka [JOK MOBTOPEHHE
48 HEOPraHWYECKUX COCAMHEHUM 01.03 https://m.edso00.ru/00ad9a50
O000111eHIE U CUCTEMATHU3AIUS 3HAHUN bu6mmoreka [IOK I1.40-48
49 05.03 https://m.edso0.ru/00ad9ch2
KonTtposnpHast padota Ne3 o teme IIOBTOPEHUE
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHX 12.03 brbmiorexa LIOK

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[lepBble MOMBITKM  KJIACCH(PUKALUU I1.49
51 XMMHUYECKHX 3JIEMEHTOB. [loHsTHE O 15.03 bubmmorexa LIOK

IPYIITIAX CXOHBIX HIEMEHTOR https://m.edsoo.ru/00ad9ffa

[lepuoauueckuii 3aKoH 1 I1.50
52 Ilepnonnyeckas cuUCTEMa XHMHUYECKHX 19.03 EH6HH_OTeKa HOK

snementos J[, M. Memziencesa https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK I1.51

53 | Tlepnoset, rpymIbL, OATPYIIbL 22.03 https://m.edso0.ru/00ada52c

Crpoenune aromoB. CocTaB aTOMHBIX bubnuotexa [JOK I1.52
o4 saep. M3oTomnsl 05.04 https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX 000JI04eK I1.53
55 aToOMOB dJ1eMeHTOB [lepronyeckoit 09.04 bubmnorexa LIOK

cucremsr JI. M. Menneneesa https://m.edsoo.ru/00ada6bc

XapakTepuCTUKAa XUMHUUYECKOTO 3JIEMEHTA Jon.matepuan
56 1o ero noJioxenuto B [leproanueckoi 12.04 Bu6mmorexa LIOK

cucteme JI. WM. ' https://m.edsoo.ru/00ada824

Meupeneena

3nauenue [lepuoamyeckoro 3akoHa ajis I1.54
- pa3BUTHS Hayku U TipakTuku. /. . 16.04 Bu6uoreka [JOK

Mennenees — y4éHelii, nearor u ' https://m.edsoo.ru/00ada96e

rpaKIaHUH

DNEeKTPOOTPULIATENLHOCTh aTOMOB bubmuoreka [JOK I1.55
58 XUMHUYECKUX AJIIEMEHTOB 19.04 https://m.edsoo.ru/00adaab8

bubmuorexa [JOK I1.56

59 WoHHast XUMUYECKas CBS3b 23.04 https://m.edso0.ru/00adac34

KoBanenTHas nossipHast XuMu4eckas bubnuorexa LIOK I1.56
60 26.04

CBA3b

https://m.edsoo.ru/00adaab8
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KoBanenTHas HenossipHas XuMUYecKas Bbubmuotexa [JOK I1.56
61 CBSI3b 03.05 https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK I1.57
62 Crenenb okucyieHus 07.05 https://m.edsoo.ru/00adae28
OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC bubnuoreka [JOK Jon.maTtepuan
63 peakuuu 10.05 https://m.edsoo.ru/00adb076
bubnuotexa [JOK Jon.maTtepuan
64 OKHCIIUTENIN ¥ BOCCTAHOBHUTEITH 14.05 https://m.edsoo.ru/00adb076
65 KontponbHas padota Ned4 o teme 17.05 bubnuotexa [JOK MMOBTOPEHHE
https://m.edsoo.ru/00adb486
PesepBHblit ypok. O60011eHNE U bubnuoreka [JOK
66 cucTeEMaTHu3anys 3HaHu! 21.05 https://m.edsoo.ru/00adb33c
PesepBubIit ypok. O6001eHNE 1 bu6mmoreka [IOK
67 cucTeMaTu3anys 3HaHu! 24.05 https://m.edso0.ru/00ad9cb?2
PesepBubIit ypok. O6001eHNE 1 bu6mmoreka [IOK
68 28.05

cUucTeEMAaTHu3alys 3HaHUu|

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

aara JyiekTpoHHBbIE HU(ppPOBbIe JloMallHee 3a1aHNe
Ne o0pa3oBaTejibHbIE
Tema ypoka
n/n pecypchl
Ilo mnany | Ilo daxty

[Tepunoanueckuit 3aKOH. [ToBTOpEHue 8 K.
! Ilepnonnyeckas cucrema 01.09 Bu6orexa LIOK

XUMHUYECKUX d5ieMeHToB J1. U. ' https://m.edsoo.ru/00adb59e

MenneneeBa

3aKOHOMEPHOCTH B H3MEHEHUU IToBTOpEHME 8 KII.
2 CBOMCTB XMMHMYECKHUX D3JIEMEHTOB 05.09 bubmoreka [IOK

TEPBHIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6

Knaccudukanus w  HOMEHKIATypa bubnuoteka [JOK [ToBTOpeHME 8 KII.
3 HEOpPraHWYECKUX BEIIECTB 08.09 https://m.edsoo.ru/00adb7e2

Bunnr xuMu4eckod CBSI3M U TUIIL] bu6moreka [IOK [ToBTOpEHME 8 KII.
4 KPUCTAJUIMYECKUX PEIIETOK 12.09 https://m.edso0.ru/00adbac6

KontponbHas padorta Nel o teme [ToBTOpEHME 8 KII.
5 «IToBTOpeHue u yriyOneHne 3HaHuI 15.09

OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuorexa [JOK I1.1
6 peaxkuuu 19.09 https://m.edsoo.ru/00adcade

Knaccudukarnus XuMUYECKUX bu6mmoreka [IOK I1.2
7 22.09

peaKLII/Iﬁ IO PA3JIMYHBIM IIpU3HAKaM

https://m.edsoo.ru/00adbch0
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IloHATHE O CKOpPOCTH XMMHYECKOHN I1.3
8 peakuuu. [ToHATHE O TOMOTEHHBIX U 26.09 But6morexa [HOK
TeTEPOreHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XUMHAYECKOM Horm.mar.
paBHOBecuH. DaKTOPHI, BIHSIOIIHC i LOK
. noIMoTeKa
Ha CKOPOCTh XMMHYECKOH peakivu 1
o P P 29.09 https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
Teopus 3neKTPOIUTHUECKON I1.6,8
10 auccorarnyu. CUIbHbIE U clabble 03.10 bubmiorexa LIOK
AIIEKTPOTUTHI https://m.edsoo.ru/00adcd68
. bubnuorexa [JOK I1.9
1 Vontible ypaBHEHNs peakli 06.10 https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIOT U I1.7
OCHOBAHMU B CBETE MPEACTABICHUI Bu6moreka [OK
12 00 NIEKTPOIMTHYECKOH JMCCOLMAIIIH 10.10 https://m.edsoo.ru/00add5d8
XuUMHYECKHE CBOMCTBA COJIeH B I1.7
13 cBeTe npecTaBIeHuUit 06 13.10 bubmoreka [IOK
YIEKTPOJIHTHYECKOH THCCOMHMAIIH https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruapoIU3€E coJieit 17.10 bu6mmoreka [IOK I1.10
https://m.edsoo.ru/00add9d4
O0o01eHne U cucreMaTu3anus bubmunoreka LIOK I1.1-10
15 3HAHUM 20.10 https://m.edsoo.ru/00addd12
[Ipaktuyeckas pabora Ne 1. IT.11
16 «Pemienne 3xcnepuMeHTaIbHbIX 24.10 Bubnnorexa LIOK

3aaaq»

https://m.edsoo.ru/00addbfa
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KontponsHas padora Ne2 o teme IIOBTOPEHHE
17 «DQNEKTPOJIUTUYECKAS TUCCOLHALIMSL. 27.10 bubnnorexa [JOK
X https://m.edsoo.ru/00addecO
MMUYECKUE PEAKIUU B PACTBOPAX»
OO61ast xapakTepUCTHKA FaJOTeHOB. I1.12
18 XUMHUYECKUE CBOWCTBA HA TIPUMEPE 07.11 bubnmorexa LIOK
xmopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsiHas KHUCIIOTAa, G [OK I1.14-15
. nonorexa
XUMUYECKHE CBOMCTBA, MOTYYCHHE, .
19 v 10.11 https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme 5 I1.16
. bubnnoreka [JOK
2 «[lony4eHne COJIITHON KUCIIOTHI, )
0 7 N . 14.11 https://m.edsoo.ru/00ade348
U3y4YeHUE e€ CBOMCTB»
Beraucnenus 1o YpaBHEHUSAM Jom.mar.
21 XUMHYECKHX PEaKLUi, ecin OJ1H U3 17.11 bubmuorexa LIOK
PEAreHTOB JIAH B H3GHITKe https://m.edso0.ru/00ade488
OO6mras XxapaKTepUCTHUKA SJIEMEHTOB bubnuoteka [JOK I1.17
22 VIA-rpymms 21.11 https://m.edsoo.ru/00ade64a
AmtoTpoTnHbIe MOTU(UKAITUN CEPBI. I1.18
Haxoxnenue cepbl U €€ COeTMHEHUN B Bu6nuoreka [IOK
23 npupoze. Ximieckue cpoiicrea ceppt 2411 https://m.eds00.ru/00ade64a
24 CepoBoaopo, cTpoeHue, (pu3ndeckue 28.11 bu6mmoreka [IOK I1.19
U XMMHUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepol. CepHasi KHCIOTA, I1.20
25 QusmUecKkme M XMMHYECKHE 01.12 brbmiorexa LIOK

CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XHWMHUYECKUE PEAKLUH, JIEKALLNE B I1.21

OCHOBE IPOMBILIIEHHOTO CII0co0a

IIOJIy4EHUS] CEPHOU KUCIIOTHI. Bu6morexa [IIOK
26 XMMHUYECKOE 3arpsi3HEHe 05.12 https://m.edsoo.ru/00adec8a

OKpYKaroIlEen Cpelibl COCTUMHEHUSIMU

cepsl

Boranciierne MaccoBoit 107 BBIXOJA bu6mmoreka [IOK Jom.mar.
21 MPOAYKTA pEaKIINHU 08.12 https://m.edsoo.ru/00adec8a

OO011ast XapakTepUCTUKA SIIEMEHTOB I1.23
)8 VA-rpynibl. A30T, pacipoCTpaHEHHE 12.12 bubnuorexa [JOK

B Npupoje, puznueckue u ' https://m.edsoo.ru/00adeea6

XUMHUYECKHE CBOMCTBA

AmMmuak, ero  ¢usnMyeckue U I1.24
29 XUMHYECKHE CBOWCTBA, MOJYYCHHE U 15.12 bubmmorexa LIOK

TpUMeHeH e https://m.edso00.ru/00adf004

[IpakTruueckast padota Ne 3 o Teme I1.25
30 «[TonydyeHne aMMuaKa, U3y4eHHe ero 19.12 bubmuorexa LIOK

CROICTBY https://m.edsoo.ru/00adf180

A3oTHas KucioTa, eé Gpusndeckue u bubnuorexa [JOK I1.27
31 XUMHUYECKHE CBOMCTBA 22.12 https://m.eds00.ru/00adf306

Hcnonp3oBaHre HUTPATOB U COJEH I1.28

aMMOHHMSI B Ka4€CTBE MHHEPATbHBIX

. bubnuorexa [JOK

32 yRobperii. Xmimqecme 26.12 https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYXKAIOIeH cpenpl,

COEJIMHEHUSIMH a30Ta.

®ocdop. Oxcun dochopa (V) u I1.29
33 docdopnas kucnora, GpU3HUECKUE U 29.12 brbmiorexa LIOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue GochaToB B KauecTBE I1.30
24 MUHEPAIbHBIX YI0OpEHHIA. 09.01 Bubmmotexa [TOK
3arps3HEHHE IIPUPOTHON CPEIBI ' https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacnpocTpaHeHue B I1.32
35 npupoie, PU3NIECKUE U XUMHIECKHE 12.01 bubnmorexa LHOK
CBOMCTBA https://m.edso0.ru/00adfd9c
Oxcuppl yriaeposa, ux pusudeckue u I1.33,34
36 XUMHYECKHE CBOMCTBA. 16.01 Bu6moreka [JOK
OKONOTHYECKHE MPOOIEME, ' https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHOM yriepoaa (1V)
) bu6moreka [IOK I1.35
37 YrobHas KUCIOTA U €€ CONM 19.01 https://m.edso0.ru/00ae006¢
[IpakTruueckast pabota Ne 4 o Teme I1.36
"IlostydeHue yriieKucioro rasa. Bu6moreka [OK
38 KauecTBenHas peakiys Ha 23.01 https://m.edsoo.ru/00ae027e
KapOoHATHOH"
. bubnnoreka LIOK I1.37
39 Kpemtuii u ero coeunenns 26.01 https://m.edso0.ru/00ae080a
40 KpemHeBas kucinoTa, u ee CoJIu. 30.01 I1.38
Crexo. [lemeHT.
[IpakTueckas pabora Ne 5. bubmuoreka [JOK Horm.mar.
a1 Pemenue skcriepuMeHTANIBHBIX 33724 02.02 https://m.edsoo.ru/00ae0bf2

no teMe «BaxkHel1e HeMeTalIbl U
WX COCOUHEHUS
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KontponsHast padota Ne3 mo teme IIOBTOPEHHE
42 «BaxHellmne HeMeTaIbBl U HX 06.02 ]?]I;IEH.I’/I/OTGI? HOI?OO 061
T m—— ps://m.edso00.ru/00aele
OO01as XxapaKTepUCTUKA XUMUYECKUX I1.39
3JIEMEHTOB — METaJLIOB.
Merammmnueckas CBI3b U Bu6nnorexa [IOK
43 METAITTIMICCKAT KPHCTATIITICCKA 09.02 https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAJJIOB
XUMHUYECKHE CBOMCTBA METAJJIOB. I1.41
44 DNIEKTPOXUMHIECKHUI pan 13.02 1?1“6H.1”/1/()Teléa HOI?OO 1156
HanpsHKEHUM METaIOB tps://m.edso0.ru/00ae
OO6mme cnocoObl MOTyICHUS I1.40
meTaiioB. CiutaBel. Beraucienus mo
45 YPaBHEHHSIM XHMHUYCCKUX PEaKI[Hii, 16.02 bubmorexa [IOK
€CITH OJIMH U3 PEareHTOB COJEPKHUT https://m.edsoo.ru/00ae1156
npuMecH
bu6moreka [IOK Jorm.mar.
46 [ToHsATHE O KOPPO3UH METAILIOB 20.02 https:/m.eds00.ru/00ae1278
bu6moreka [IOK I1.43
47 [lenounble MeTab! 21.02 https://m.edso0.ru/00ael4b2
OKCHIBI ¥ THAPOKCH/IBI HATPUS U bu6mmoreka [IOK Jorm. mar
48 KaJus 01.03 https://m.eds00.ru/00ael4b2
[[lenoyHO3EMENBHBIE ~ METAJUIBI bubnuorexa [JOK I1.44
49 KaIbIIMA U Mardui 05.03 https://m.edsoo.ru/00ael15e8
50 Baxneiimme coeTMHESHHS KaIbLIHs 12.03 bu6moreka [JOK I1.45

https://m.edsoo.ru/00ael15e8
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O0001IEeHUE U CUCTEMATU3ALIUS

I1.39-45

51 3HAHUI 15.03
JKEcTKOCTh BOJIBI U CIOCOOKI €& bubauoreka [IOK I1.45
52 YCTpaHEHHUS 19.03 https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme Jon.mar.
53 "YKECTKOCTB BOJIBI M METOIBI €6 22 03 bubmiorexa [IOK
yerpaHeHus” https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK I1.46
54 AJIOMUHHH 05.04 https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCHIA U bubmuoreka [JOK 11.47
55 TUJIPOKCHIA 09.04 https://m.edsoo.ru/00aelc64
bubnuorexa [JOK I1.48
56 Keneso 12.04 https://m.edsoo.ru/00ae1d86
OKcuapl, THAPOKCUIBI M COJIU KeTe3a bu6moreka [IOK I1.49
57 (1) u sxenesa (1) 16.04 https://m.edso00.ru/00ae35e6
O06o00meHe U CHCTEMAaTH3aITHS 11.45-49
58 3HAHHHI 19.04
[IpakTrueckas padota Ne 7. I1.50
Pemenne skcriepuMeHTANBHBIX 3a7a4 Bu6mmoreka [JOK
59 o TeMe «BaxxHeHIlIne MeTauIbl U UX 23'04 https://m.edsoo_ru/Oan3d68
COCTUHCHUS»
Borurcnenus o ypaBHEHUSIM Jom.mar.
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
50 pEeareHToB JaH B U30BITKE UITU 26.04 BuGnnorexa LIOK

COJICPXKUT pUMecH. Beruncienus
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu

https://m.edsoo.ru/00ael1750
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O0001IeHUE U CUCTEMATU3ALIMS

I1.39-50

61 3HAHUI 30.04

KonTtponsHas padota Ne4 mo teme ITIOBTOPEHHE
62 «BaxHenmue MeTauIbl ¥ UX 03.05

COCTMHECHUS

Bemectsa u MaTepHaIbl B bubnuotexa [JOK Horm.mar.
63 MOBCEIHEBHOM KU3HU YEJIOBEKA 07.05 https://m.edsoo.ru/00ae3f50

XUMHUYECKoe 3arpsi3HEHUE bu6mmoreka [IOK Jorm.mar.
64 OKpYKarollen cpeibl 14.05 https://m.eds00.ru/00ae4270

Pousib xumMuu B permiennn bu6moreka [IOK Jlon.mar.
65 9KOJIOTMYECKUX MPoOIeM 17.05 https://m.edso0.ru/00ae4270

PeseprubIit ypok. O6001IeHNE 1 bubnuoreka [JOK
66 cUCcTeMaTu3alys 3HaHUH 21.05 https://m.edsoo.ru/00ae0d0a

Peseprubrit ypok. O6001eHNE 1 bubnuoteka [JOK
67 cUCcTeEMAaTu3alys 3HaHUH 21.05 https://m.edsoo.ru/00adb33c

PeszepBubIit ypok. O6001IeHNE 1 bubnuorexa [JOK
68 24.05

cucremMaTrusanusa 3HAHWUM

https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3BATEJIBHBIE YYEBHBIE
MATEPHUAJIBI JJIAA YYEHUKA

. Xumus, 8 knacce/ I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

. Xumus, 9 knace/ IN'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxkmmonepHoe ob6mectBo «M3narenbctBo «IIpocBemienue» TaOIUIIBL:
[lepuoauueckasi cucteMa xuMuueckux 3nemMeHToB /1. U.

Menneneena, TabauIa  pacTBOPUMOCTH, ANEKTPOXUMHUYECKUNA  Psf

HalpsKCHUS MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMS. -

MeTtoaudeckoe-mocoodue-as-yuntes. pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbI
CETHU MHTEPHET
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