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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHWKM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMsl, IIPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOW pabouel MporpaMMel
BOCIIUTAHUS U C YUYETOM KOHIIENIIUU MPENoiaBaHus y4eOHOTro mpeaMeTa « XUMUS»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuM Ja€T MpEJCTaBICHUE O IEJAX, OOIIel CTpaTeruu
oOy4eHMs, BOCIHUTAHUS W PA3BUTHA, OOyYarOUIMXCS CpPEACTBAMHU Y4YEOHOTO
npeamerTa, yCTaHaBJIUBAET 00s3aTeNbHOE MIPEIMETHOE coJiep>KaHHue,
npeAycMaTpUBaeT pacIpeleiIeHue €ro Mo KilaccaM W CTPYKTypHpPOBaHHUE IIO
pazienaM M TeMaM [porpaMMbl MO XHUMHH, OIPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUSI XUMUHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO MpOIECCa, BO3PACTHBIX
0COOCHHOCTEM OOydJarommxcs, OIpeAeaseT BO3MOXKHOCTH IIpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTesbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHUs, a TaKke TpeOOBaHUH K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJIel U3y4eHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIIbHOCTH OO0YyYaromerocsi Mo OCBOCHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHUH CIYXUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MpejaCTaBICHUN O MaTEPHAIILHOM €IWHCTBE MHPA, BAXKHYIO
posib UrparotT (HOpMUpPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX pEHIeHUs TI100abHBIX
MpoOJIeM YCTOWYMBOTO PAa3BHUTHs YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOIN M KOJIOTUUECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiM3allid  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUSL U
dbopMupOBaHUs KYJIbTYpPhl JUYHOCTH, €€ 00111eH 1 (HYHKIIMOHAIBHON I'PaMOTHOCTH;
BHOCUT BKJaJ B (QOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOATENbHON y4eOHOW  JIeATEeThHOCTH,
AKCIIEPUMEHTAJIBbHBIX W MCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEAHEBHOM JKMU3HU, TaK U B MPOPECCUOHAIBHOU AESATENbHOCTU; 3HAKOMUT CO
cnenuUKON HAyIHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3TJISAIA HA
€MHCTBO TMPUPOJIBI M 4YEJIOBEKa, SBJISIETCA OTBETCTBEHHBIM JTaloM B
dbopmHpoBaHUU €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH oOy4aronmxcs;



croco0CcTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIEC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B OKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbie HampaBJICHUS B OOYYCHHUU XUMHHU OOECIICUMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMHUHU HA ONPEACIEHHOM dTare e
pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOT'O OOIIEro oO0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarONUMUCA CUCTEMbI TMEPBOHAYAIBHBIX MOHSITHN XUMHUH, OCHOB
HEOPraHMYECKOM XMMHUU M HEKOTOPBIX OTMACJIbHBIX 3HAYMMBIX IOHSTHI
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHusi MPOrpaMMbl 10 XUMHUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K e€ uzydeHuto. ConepKaHUe CKIAIbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATUN O XUMHYECKOMN
peakiuu. OO0e AT CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI [0 MPHUHIUITY
MOCJIEN0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKUX IMPEIACTABICHUM
Pa3HOIO YPOBHS:

- ATOMHO-MOJICKYJIIPHOTO YUCHHA KaK OCHOBBI BCCTO €CTCCTBO3HAHMA,

- Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHa

- Y4CHHUA O CTPOCHHH aTOMa U XUMHYECKOU CBA3H,

- MPEICTABICHUNH 00 AIEKTPOIUTUUYECKON IUCCOIMAIIMKM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OJMIIUPUYECKH
MOJTYYCHHBIX ¥ OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
VPOBHS K JAPYrOMy, BBIMONHSSA (YHKIUH OOBSCHEHUS W TPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYYCHUS
U3Y4YaeMBbIX BEILECTB.

OcBoeHue mporpaMMmbl TI0O XUMHUU  CHOCOOCTBYeT  (HOPMHUPOBAHHIO
IIPEICTABJICHNUS O XUMUUYECKOW COCTABJIAIOIEN HAyYHOM KapTHUHBI MUpPa B JIOTHUKE
€€ CHCTeMHOM MPUPOJIbI, LEHHOCTHOIO OTHONICHWS K HAYyYHOMY 3HAHUIO U
METOJAaM TNO3HAaHUA B Hayke. M3yueHue XMMUHU TPOUCXOAUT C IMPHUBJICYCHUEM
3HAHUW W3 paHee HU3YUYCHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaroluil MUup»,
«buonorus. 5-7 knaccb» 1 «Pusnka. 7 Kiacey.

[Ipy w3ydeHMH XUMUU TPOUCXOAUT (HOPMHPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECCKOU
JNEATEIIbHOCTH YEJIOBEKA U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOWU KYJBTYPBHI.



3agadya yd4eOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMM CHUCTEMbI XUMHUYECKHX
3HAaHUN — BaKHEUIMX (HaKTOB, MOHITHH, 3aKOHOB U TCOPETUUECKHUX IMOJIO0KCHUH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
MpUOOIIEHUH K HAy4YHBIM METOJaM TIO3HAHUSA TIPH U3YYCHUH BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABAaTEIbHOW U y4eOHO-HCCIIEIOBATEIHCKON
JESATETPHOCTH, OCBOCHHMHM TIPaBWJ OE€30MacHOTO OOpaImieHus C BEIIeCTBAaMHU B
MMOBCEIHEBHOM JKU3HH.

[Ipy u3ydeHnr XMMUU Ha ypPOBHE OCHOBHOI'O OOINET0 OOpa30BaHMS Ba)KHOE
3Ha4YCHUE TPUOOPETH TaKUe 1eIH, KaK:

- (bOpMHpOBaHI/Ie HHTCIUICKTYAJIbHO pa3BI/ITOI>'I JIMYHOCTH, rOTOBOH K
CaMOO6p330BaHI/IIO, COTPYAHUYICCTBY, CaAMOCTOATCIIbBHOMY IIPUHATHIO pemeHHﬁ,
CITOCOOHOM aJJaIlITUPOBATHCA K 6I>ICTp0 MCHAKOIIUMCS YCIIOBHAM JKU3HH,

- HaIlpaBJICHHOCTb OOY4YEHMSI Ha CHCTEMAaTHYECKOEe MPUOOILIEHUE
00yyYarommxcsi K CaMOCTOATEIbHOW IMO3HABATENBbHON JESITEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUsI, (POPMHUPYIOIMIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

- obecrieueHue YCIIOBHIA, CIIOCOOCTBYIOIIUX IPUOOPETEHUIO
OoOydJaromMMHUCS  OMNbITA  Pa3HOOOpPAa3HOW  JEATCAbHOCTH,  IO3HAHUS U
CaMOITO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYECBBIX KOMITCTCHIMI), HMECIOIIMX
YHHUBEPCAJTbHOE 3HAYCHHE JUISI PA3JIMYHBIX BUOB JICATEIIHBHOCTH;

- dbopmupoBanue oO0meH (QPYHKIMOHATBHOW M €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUSA
OKPYAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHWUS WU ONBIT, MOJYYEHHBIE NPU H3YYECHUHU
XUMUH, MOPUMEHITh HMX MpPU PELICHWH NpoOJeM B MOBCEAHEBHON XHU3HU U
TPYAOBOM JAEATEIBbHOCTH;

- dbopmupoBaHre y OOYYAOMIMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MMOHUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHUW JJI1 BBIPAOOTKH HKOJOTHUYCCKHU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYIOBOM JACSATEILHOCTH B MEJAX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

- Pa3BUTHE MOTHBAITMHU K 00YYEHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOdWIIS M HAMPABICHHOCTH NATBHEUIIIETO
00yueHus.

OOmiee 4YWCIO dYacoB, OTBEAEHHBIX [UISI HM3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanms, coctaBisieT 136 yacoB: B 8 kimacce — 68 wacos (2
yaca B HeJIeli0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

IlepBoHauyajbHbIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUM B JKM3HU YEJIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrpEeraTHo€ COCTOSIHHE
BemiecTB. [loHsATHE O MeTOMaX MO3HAHUS B XUMUU. YUCTBIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE »3JIeMEHThl. CHMBOJBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U CI0XKHBIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas popmyina. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCHUTEIbHAS
MoJIeKyJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B COSIMHEHHUU.

KomunuectBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsI3bp KOJTMYECTBA,
Macchl W 4YHCIAa CTPYKTYpHBIX €IWHHUIl BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCAMHEHUH.

dusnyeckrue U XMMUUYECKUE sBJICHUS. XUMHUECKas peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MAacCChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kmaccuduxarms
XUMHUYECKUX pEeaKIUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii  IKCnepumMeHm: 3HAaKOMCTBO C XHMHYECKOM IIOCYAOH,
npaBuwiaMu paboThl B JIA0OpaTOpuu U mpuéMamu oOparieHus ¢ J1abopaTopHbIM
o0opynoBaHuEeM, U3yYeHHWE U onucaHue (U3UYECKUX CBOWCTB 00pa3lioB
HEOPraHWYECKUX BEIIECTB, HaOMI0JeHUe (Pu3nueckux (TUIaBJIeHUE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTyNKe, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeud, NMPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C
KUCJIOTOM) SsIBJCHUM, HAONIOJACHUE ¢ OINHUCAaHWE TMPU3HAKOB IPOTEKAHUS
XUMUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBHUE CEPHOM KHUCIIOTHI C
xjopuaoM Oapus, pasznoxkenue rtuppokcuga wmenu (II) mpu  HarpeBanuwm,
B3aMMOJICHiCTBHE Kene3a C¢ pactBopoMm comm meau (), m3ydenme crmocoOoB
pa3/ieliecHUs] CMecei: C TMOMOIIbI MarHuTta, (UIBTPOBAHUE, BbINIAPUBAHMUE,
TUCTUJUISALMS, XpoMatorpadus, TPOBEACHHWE OYHUCTKH TOBapeHHOM  COJIH,
HaOIIOZICHUE W OINMCAaHUE PE3yJbTATOB MPOBEJACHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3/IaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxkueiiume npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kuciopon — 3/eMeHT U MpocToe
BemiecTBo. HaxokneHuwe kuciopoga B MNpupoje, (PU3NYECKHE W XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcumwl. [lpumenenue xucnopoma. CrocoObl



MOJIYYCHHsS] KUCTOpoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupojae. O30H — aJuToTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnmoBoit 3¢ (deKT XUMHUYECKONW peaKIMH, TEPMOXHMMHUYECKHUE YypaBHEHUS,
9K30- U SHIAOTEPMUYECKHE pEaKUHMH. TOIUIMBO: Yrojlb W METaH. 3arpsA3HEHHE
BO3/lyXa, YCUIIEHHE MapHUKOBOI0 3 deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — nsnmemenT u mpocroe BeunlectBo. Haxoxxnenue Bogopoma B
npupone, (uU3MUECKHe U XUMHYECKHE CBOWMCTBAa, NPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

Mousipablil 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyueckne CBOWCTBA BOIbl. Boga kak pactBoputenb. PacTBOpHI.
HacplnieHHbIe M HEHACBHILIEHHBIE PACTBOPBI. PacTBOPUMOCTBH BEIIECTB B BOJE.
MaccoBas 10J11 BEIIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTtBOpoB B nprpozae U B KU3HMU 4eNoBeKa. KpyroBopoT BOJBI B IPUPOJIE.
3arps3HEeHHE NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BO.

Knaccudpukanus neopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukanums
OKCUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HecosieoOpasyromue. Homenknatypa oOxcuaoB. PuU3WYECKHME M XUMHUYECKHUE
cBoMcTBa OKCHIOB. [losTydeHre OKCUI0B.

OcHoBanus. Knaccudukaiuss OCHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PHU3MYECKME W XUMHUYECKHME CBOMCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Ousndeckue u
XUMHUYECKHEe cBoMcTBa KuCIOT. Psan aktuBHoctm MeTtayuioB H. H. bexerosa.
[lonydyeHne KACIOT.

Comu. Homenknarypa coneit. ®U3nueckue 1 XMMAYECKUE CBOMCTBA COJICH.
[Tomyuyenue couei.
I'eHeTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHWYECKUX COETMHEHHM.

Xumuueckuii IKCnepumeHm:.  KAYECTBEHHOE OINPEICICHUE COJIep KaHUs
KHCIIOpPOJIa B BO3MyXe, MOJy4YeHHE, COOMpaHUE, pACIO3HABAaHUE W M3YUYCHHE
CBOMCTB KHUCJIOpOJa, HAOIOJIEHNE B3aWMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM H
yCJIOBUSI BO3HUKHOBEHHUSI M TIPEKpalleHus ropeHus (moxapa), 03HAKOMJICHHE C
oOpa3llaMM OKCHUJOB UM OIMCAaHUE MX CBOWCTB, TOJIy4eHHE, COOUpaHUE,
pacrio3HaBaHWE€ U HU3YYEHHE CBOMCTB BojAopoAa (FOpEHHE), B3aUMOJICHCTBUE
Bojioposia ¢ okcupoM meau (1) (BO3MOXKHO HMCHOJIB30BaHHE BUJIEOMATEPUAIIOB).
HaGnrogenue o00pa3noB  BElIECTB  KOJUYECTBOM | MOJdb, HCCIEAOBaHHE
O0COOEHHOCTEM  pacTBOpPEHUsT BEIIECTB C  Pa3jIM4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OIPEAECIEHHOM MAacCOBOW JOJEH PacCTBOPEHHOTO



BEIIECTBA, B3aMMOJICUCTBHE BOJIbI C METAJIaMU (HATPUEM U KaJlblIieM) (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEAOBaHHE OOpPA3IOB HEOPraHUYECKUX
BEILIECTB Pa3JIMYHbIX KJIACCOB, HAOJIIOJICHHE M3MEHEHUS OKPACKU HHJIUKATOpPOB B
pacTBOpax KHUCIOT U IIesnoyed, uzydeHue B3aumozeictBus okcuga meau () c
pacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METajUlaMU, PEAKUUd HEWTpaau3alluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BHITECHEHUE OJIHOIO METAJIA IPYTUM U3
pacTBOpa COJIM, PEHIEHHWE HKCIECPUMEHTAIBHBIX 3aJa4 10 Teme «BaxnHeunmme
KJIACCHI HEOPTraHUYECKUX COCTNHEHUIN.

Iepnoauyeckuit 3axkoH u Ilepumoaumyeckass cucreMa XHMHYECKHX
iemeHToB JI. W. MengeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KIACCU(PUKAIMK XUMHYECKUX dieMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX BJEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMENIbHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3y0T aM(POTEPHbIE OKCHIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [lepuonnueckas cucrema XMUMUYECKUX dJIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanass ¥ JJIMHHONEpPHOAHAS  (POPMBI
[lepnoanueckoii cuctembl XumMudeckux 31aeMeHToB [[. . Menneneesa. [lepuonst n
rpynnbl. @PU3NYECKUNA CMBICT NOPSAAKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIbI
JJIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX siaep. M3oromnbl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK AaTOMOB TMepBbiX 20 XMMHYECKHX  AJIEMEHTOB
ITepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuto B [lepuoanueckoit cucreme . . Meneneena.

3aKOHOMEPHOCTM M3MEHEHUS pPaaUyca aTOMOB XHUMHUYECKHUX JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u Ileproanueckoi CUCTEMbI XUMUUYECKHUX
DJIEMEHTOB [UIsI pa3BUTUs Hayku W npaktukd. . WM. MenaeneeB — yd€HbIM U
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (NOJsipHAasi M HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX DJIEMEHTOB. IOHHAs CBSA3b.

CrerieHb  OKHCJICHHS. OKHUCIIUTETHLHO-BOCCTAHOBUTEIHLHBIE peaKIuu.
[Tpoueccel okuCIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:. U3ydeHHEe oOpa3LOB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE THUIPOKCHIA LHMHKA C pPacTBOPAMHU KHUCIOT W
LIEJI0YEH, IPOBEICHHUE OMNBITOB, WIIIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKUUi (TOPEHUE, PEAKIIUU PA3IOKEHUS, COCTUHEHHUS ).



Mesicnpeomemmunie ceéa3u

Peasmmszanust mMeXnpeaMETHBIX CBS3€M NPU HM3Y4YEHUM XUMHUHA B § Kilacce
OCYIIECTBIISIETCS 4YEpe3 HCIIOJIb30BaHME KaK OOIIUX EeCTECTBEHHO-HAYyYHBIX
NOHATUH, TAK W IOHATUH, SABISAIOIINXCSA CUCTEMHBIMU UL OTJAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYyUHbIEC MOHSTHS: HAYYHBIM (DAaKT, TUIIOTE3a, TEOpHs,
3aKOH, AaHaIM3, CHUHTE3, KiIacCH(PUKANMs, TMEPUOJUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroMm, DJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUN 3apsii, BEIIECTBO, TENO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (U3WUYECKUE BEIUYUHBI, CIIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, MOJIC3HBIC
MCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOMCTB
XMMHUYECKUX JJEMEHTOB TMEPBBIX TPEX TMEPHUONOB, Kalus, KalblUsi W UX
COCMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »dJeMeHTOB B llepnomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBSA3U. THUMBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THNA KPUCTALNIMYECKON PEMIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMuuecKux peakiivil 1o pa3InuyHbIM NpHu3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(dexTy, Mo
W3MEHEHUIO CTENEHEH OKHUCIICHHUS] XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajln3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIINH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[lonsiTe o ckopocT XuMHuYecKoil peakuuu. [lonstue o0 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusix. [IoHATHE O TOMOrE€HHBIX M IeT€POTCHHBIX
peakuusx. llonstue o karanuse. IlonsiTHEe 0 XMMUYECKOM paBHOBecHU. DaKTOPHI,
BIMAIONIME HA CKOPOCTh XUMHUYECKOW pEAKUUH M IOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIIPHBIC ~ PEaKIMH,  JJIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIUu. CocraBneHue  ypaBHEHUH
OKHCJTUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIIM ¢  HMCIOJB30BaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONUTHYECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Katnonsl, aHnoHsl. MexaHu3M AUCCOIMALMA BEUIECTB C PA3JIUYHBIMU BHIAMH
XUMHU4ecKkoil csizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOro 0OMeHa. Y CIOBUSI MPOTEKAHUS PEAKIUd HOHHOTO OOMEHa,
NOJIHBIE M COKpalI¢HHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHUCIIOT,
OCHOBaHMM W COJied B CBETe TMPEACTABICHUM 00 AIEKTPOIUTHUYECKOM
nucconannu. KadecTBeHHbIE peakuy Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii Ikcnepumenm: O3HAKOMIICHHE C MOJICIISIMU KPUCTATUIMYECKUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMmasa), CJIOXKHBIX BEIIECTB (XxJjopujaa Hatpus). MccienoBaHne 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW PEaKIMU OT BO3ACHCTBUS Ppa3IUYHBIX (HAKTOPOB,
HCCJIEIOBAHHUE AIICKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOILIECCA AUCCOLMALIAN
KHCIJIOT, IIeJoueld W cojied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MaTEpHAIOB),
POBEAEHUE OMBITOB, MJUTHOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIIUA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIICICHHE Taza, oOpa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuid
(ropeHue, peakiy pa3ioXKEHUs, COSIUHEHMs), PACIIO3HABAHNE HEOPTaHMYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEaKUMid Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTauibl 1 MX coeIMHEHUS

OO6mrast xapakTepucThKa TamoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3UYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHMYECKME CBOWCTBA Ha IIpUMEPE  XJIOpa
(B3auMoJEelCcTBHE C MeTaulaMd, HEMETaJIaMH, IeJlo4amMu). XJIOPOBOJIOPO/I.
ConsHast KHMCIIOTa, XMMUYECKUE CBOWCTBA, MOJy4Y€HUE, NMpuMeHeHue. [lelicTBue
XJOpa W XJOPOBOAOPOJAa HA OPraHu3M 4YeJIOBeKa. BakHeumue XJIOpUIbl U HX
HaXOXJECHHUE B IIPUPOJIE.

O6mras xapakrepuctrka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne W (U3NUECKHE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJUIOTPOMHbIE MOAU(DUKALIMY KACTOpOAa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHUE, (PU3UYECKUE U
XUMUYECKrUe CBOMCTBA. OKCHIBI CEphbl KaK MPEICTABUTENIM KHCIOTHBIX OKCHIOB.
Cepnas kucinora, ¢GU3NYECKHE MW XHMHYECKHE CBOMCTBa (0OmIme Kak



OpEeICTaBUTENA Kilacca KHUCIOT M cnenuduueckue). XHUMUYECKUE peakLuH,
JEeKAlME B OCHOBE IPOMBIIUIEHHOIO CIOCO0A IOJyYE€HUS CEPHOU KHUCIOTHI.
[Ipumenenue cepHoil KUCIOTHL. CoM CEPHON KUCIOTHI, KAUECTBEHHAS] Peaklus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHMN B MpHpPoAe. XUMHYECKOE
3arpsiI3HEHUE OKPY’KAIOLIEH cpeabl COCAMHEHMSIMH Cepbl (KUCIIOTHBIE 10U,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILIEHUSI.

OOmiasi xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsS. A30T, paclpocTpaHEHUE B MPUPOJIE,
¢usnyeckue u xumMudeckue cBoicTsa. KpyroBopot azora B npupoae. AMMHUAK, €ro
duznyecKkrue 1 XMMHUYECKHE CBOWCTBA, MONydeHrne U npumeHeHune. Cou aMMOHHS,
uX PU3NYECKUE U XUMHUECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIIOTa, €€ MOJIyueHue, (PU3NYECKHEe U XUMHUYECKHE
cBOiicTBa (0OIIME KaK NpPEACTaBUTEN Kilacca KHUCIOT M cHenuduueckue).
Hcnonb30BaHWe HUTPATOB M COJIeH aMMOHHS B KadecTBE MUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHNE OKPY>KAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAW, 3arpsA3HEHHE BO31yxa, IMOYBBI M BOAOEMOB). Docdop,
ajutoTpornHeie Momudukanuu ¢Gocdopa, Pu3NUECKHe U XUMHYECKHUE CBOMCTBA.
Oxkcup docdhopa (V) u hocdopHas kuciora, GU3ndecKre U XUMUYECKUE CBOMCTRA,
nosnydyeHue. Mcnonp3oBanue pocpaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

O6mras xapaktepuctrka 371eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHUS.  YTIEpPOJ,  aJUIOTPOITHBIC
MOAW(UKAIIMK, PaCIpPOCTpaHEHUE B TIPUPOJEC, (UIHUECKHE U XUMHUYCCKHEC
cBoricTBa. Ancoporusi. KpyroBopot yriepoaa B npupoje. Okcuabl yriepoja, ux
duznueckue W XMMHUYECKHE CBOWCTBA, JIEWCTBHE HA J>KUBBIC OPTaHU3MBI,
MOJIy4YeHUE W TPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbI, CBS3aHHBIC C OKCHIOM
yraepoaa (IV), rumoreza T17100aMbHOTO TMOTEIUICHWS KJIMMaTa, IMapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X (U3NYeCKre U XUMMUUYECKUEe CBOMCTRA,
nmoydyeHue u TmpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MMPOMBIIUICHHOCTH U CEJIbCKOM
XO351CTBE.

[TepBoHavasIbHBIE TOHATHSA 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepona (MeTaH, 3TaH, dTHIICH, alleTUJICH, 3TAHOJ, TTUIEPUH, YKCYCHAs KUCIIOTA).
[IpuponHblE WCTOYHHMKH YTJIEBOAOPOJOB (Yyroib, TPUPOAHBIA Ta3, He]PTh),
NPOJYKTHl WX MepepadOTKH (OEH3WH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BAKHBIX BEIIECTBAX: KHPAX, OCIKaX, YIIeBOAaX — U UX
poii B KM3HM 4eIOBeKa. MarepuaibHOE€ E€IUHCTBO OPTaHUYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.



Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBa, TMOJYy4YCHUE H
npuMenenne. CoenuHeHHs KpeMHHs B Tmpupoje. OOmmue mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKATBI, UX HCIOJIb30BAHKE B
OBITYy, B MPOMBIIUICHHOCTA. BakHEHIme CTpOUTENbHBIC MaTepUalbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpoGiaemMbl Ge30MacHOro MCMOIb30BaAHUS
CTPOUTENIHHBIX MAaTEPUAJIOB B TTOBCEHEBHOM JKM3HU.

Xumuueckuii  IKCnepuUMeHm: U3ydeHue o00pa3loB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJISHOW KHCIIOTBI, IPOBEACHUE KAYECTBEHHBIX PEAKIHUM Ha
XJIOPUI-UOHBI U HAONIOAEHUE MPU3HAKOB UX NMPOTEKAHHUS, OMBITHI, OTPAKAIOIINE
(u3nyecKkue U XUMHUYECKHE CBOMCTBA TajJOr€HOB M UX COECOUHEHUH (BO3MOKHO
UCIIOJb30BaHUE BuUAeoMarepuanoB). O3HakomileHHE ¢ oOpa3luaMu XJIOPUIOB
(rasoreHuI0B), 03HAKOMJIEHUE ¢ 00Opa3IaMu Cepbl U €€ COeTMHEHUSIMU (BO3MOMKHO
HCIIOJIb30BaHKE BUJIEOMATEPUATIOB), HAOIIOJEHHE TIpoliecca OOyIJIMBaHUS caxapa
1O/l JECHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIJIOTBI, W3YYEHUE XMUMHYECKUX
CBOMCTB pa30aBiICHHON CEPHOM KUCIOTHI, IPOBEJACHHE KaueCTBEHHON peakluu Ha
cynb(dar-uoH W HaAONIOJEHHE TMpU3HAKA €€ NPOTEKAHUs, O3HAKOMJIEHHE C
(¢u3nuecKkuMu CBOMCTBaMM a3o0Ta, (ochopa u uX coeguHEHUN (BO3MOXKHO
UCIIOJIb30BAHUE  BUJEOMATEPHANIOB), oOpa3lamMu a30THBIX U (HOChHOPHBIX
ynoOpeHuil, MoylyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHUE CBOMCTB
aMMUaka, MpoBeICHNE KaueCTBEHHBIX peaKIUi Ha UOH aMMOHMS U (pocdar-uoH u
U3Y4YEHUE IPU3HAKOB WX IPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeENbK (BO3MOYKHO HCIIOJIb30BAHUE BUIECOMATEPHUAIIOB),
M3y4YEHUE MOJeNel KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, dymiepena,
O3HAKOMJIEHME  C  TPOLECcCOM  aacopOUMU  pacTBOPEHHBIX  BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOWCTBOM IMPOTHUBOrasza, MOJIyYeHUE, COOMpaHUe,
pacno3HaBaHME M  HM3YyYEHHWE CBOWCTB  YIVIEKMCIOIO rasa, IpPOBEIECHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHME C NPOAYKIMEH CHIMKATHOW MPOMBIILIIEHHOCTH,
pelIEHHUEe SKCIEPUMEHTAIBHBIX 337a4 1o TemMe «BakHelme HeMeTambl U X
COEIMHEHHUSI.

MeTa/luibl M KX COeTUHEHHS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHus B llepuomnueckor cucreme xumuueckux asnemMeHtoB JI. WM.
MenpneneeBa u ctpoeHuss aroMoB. CTpoeHue meramoB. MeTtaiuinueckasi CBS3b U
METaJuUIMYecKasi  KpUCTaJUIMYecKass  pemeéTKa.  DJIEKTPOXUMUYECKUH  psf
HanpspKeHUud MeTaisioB. Ou3nyecKkne U XMMUYECKUe CBOMCTBa MeTamioB. OOmue
CrocoObl MOMy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3UM METANJIOB, OCHOBHBIE



CrocoObl 3alUThl MX OT Koppo3uu. CuiaBbl (CTajgb, YYTyH, IIOPATIOMHHUIM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTawibl: MojoxkeHue B [lepuoguyeckoid cucteMe XUMUYECKHUX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHUE MX ATOMOB, HAaXxOXICHHE B MPHUPOJIE.
duznyueckre U XMMUYECKHUe CBOMCTBa (Ha mpumepe HaTpust U Kaius). OKCUIBI U
TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHue MIENOYHbIX METAUIOB U HX
COCIMHECHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MAarHud W KaJbLMA: TOJIOXKEHHUE B
[Tepuoanueckoit cucreme xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B npupojae. duznueckue U XUMUUECKUE CBOMCTBA MarHus
U Kajapluda. Baxueilmne coeauHeHUs Kaablusl (OKCHUI, THAPOKCHUI, COJIN).
XKécTkoCcTh BOJIBI U CITOCOOKI €€ YCTpaHEHHUS.

AsroMuHUN: TTookeHue B [lepnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, crpoeHrne atoMa, HaxoxkaeHue B npuponae. duznueckue u
XUMUYECKHE CBOMCTBA amtoMUHMs. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCUAA
ATIOMHUHUSL.

Kenezo: nomoxenne B [lepruonueckoil CUCTEME XUMUYECKUX AIEMEHTOB /1.
N. MenneneeBa, cTpoeHME aroma, HaxoxiaeHue B npupone. dusznueckue u
XUMHYECKHEe CBOMCTBA *kese3a. OKCHIbI, THAPOKCHIBI U coin xkenesa (1) u xenesa
(Il), wux cocraB, CBOWCTBA ¥ TMOJy4YCHHE. XUMUUECKUN IKCHEPUMEHNL.
O3HAaKOMJIEHUE ¢ o0pa3ilaMyu METAJIJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMH,
U3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOXHO  HCIOJb30BAHHE
BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHUJIA KAJIBIUS U HATPUA C
BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIeOMaTepuasioB). MccnemoBaHue CBOWMCTB
XKECTKOM  BOABI, TMpoIecca TOPEHUsS Kejlae3a B KHUCIOpPojae  (BO3MOXKHO
WCIIOJB30BAaHUE BHJIEOMATEPHUANIOB), NPU3HAKOB TNPOTEKAHUSI KAYECTBEHHBIX
peaKlMii Ha MOHBI: MarHus, KaJlbIlus, aJlOMUHUS, ITMHKA, xene3a (Il) u xenesa
(1), memu (1), HaOmOACHUE W OMHMCAHUE IMPOLECCOB OKPAIIUBAHUS TUIAMCHH
MOHAMU HATPUs, KIS U KaJdblKs (BO3MOXKHO HUCIOJb30BAHUE BHIEOMATEPHAIIOB),
uccaenoBanre aM(OTEPHBIX CBOWCTB THUIAPOKCHAA QITIOMUHUS W THUIPOKCUIA
[IUHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHelne MeTauibl U Ux
COEIMHECHUSD.

XuMHS M OKPYKAKOIIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEHEBHOM >KM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momoinps npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.



XHMMHUYECKOE 3arps3HEHUE OKpYXKarollel cpeibl (MpeaesibHas I0mycThUMas
KOHIIeHTpalus BeulecTs, aanee — [1JIK). Pons xumun B pemieHun 3K0JI0rM4ecKuX
npoOsem.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAIIOB, TTOJIUMEPHBIE
MaTepualbl).

Mescnpeomemmunle ceazu

Peanuzanuss MeXnpeaMeTHBIX CBS3€d MNpU H3YYEHUHM XUMHHM B 9 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BaHME KakK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUHN, TaK U TOHATUHN, SBISIONIMXCS CUCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccuuKamms, TMEePHOANYHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEpPEHUE, MOJEIb, SIBICHHUE, MapPHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTCPHAIIHI.

dusnuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHII,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYECKUM 3apsi, IMPOBOJHUKH,
HOJYIPOBOJHUKHU, JUDJEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBa, T'a3, pacTBOP, PAaCTBOPUMOCTD, KPUCTAIITUIECKAs
peméTKa, CruiaBbl, (U3MYECCKUE BEIMYMHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTes, apixanue, Owocdepa, sKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTIOPOJIbI, TIOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaTbl OCBOEHMSI IPOrpaMMbl OCHOBHOTO OOUIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YEHHs] XMMHHM B €AUHCTBE y4yeOHOU U
BOCITUTATEIbHOM NEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMH H JTyXOBHO-HPaBCTBEHHBIMU I[E€HHOCTSMHU, NPUHATHIMH B
oOulecTBe MpaBUjIaMM M HOpPMaMu IIOBEIEHUS U CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIM4HOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM  IIO3UTHBHBIX LEHHOCTHBIX OpUEHTAaUUHd U
pacUIMpPEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNAaTPHOTHYECKOr0 BOCIHUTAHMS. I[ICHHOCTHOIO  OTHOIICHHS K
OTEUECTBEHHOMY KyJIbTYPHOMY, HCTOPHUYECKOMY W HAy4YHOMY HAacJeIuIo,
MOHUMAaHUSl 3HAYCHHUS XUMHUYECKONW HayKd B JKU3HU COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGPOpPMAIKMEH O MEPEIOBBIX TOCTHKCHUAX U
OTKPBITUSX MHPOBON M OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX
3HaHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPa’kIaHCKOT0 BOCIHTAHUSI: TIPEICTABICHHUS O COIMAIBHBIX HOpMax U
MpaBujaX MEKINYHOCTHBIX OTHONIEHWH B KOJUICGKTHBE, KOMMYHHUKATHBHOM
KOMIICTCHTHOCTH B OOIIECTBEHHO TIOJIC3HOHM, y4YeOHO-HCCIIEeI0BATEIbCKOM,
TBOPUECKOM U JPYruX BUJAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JIESITCIIBHOCTH TIPH BBHITIOJHEHWN YYEeOHBIX, IMO3HABATEIBHBIX 3aJ1ad,
BBITIOJITHCHUA XUMHYECKUX OKCIEPHUMEHTOB, CO3JIaHWHM Yy4YEOHBIX IPOCKTOB,
CTPEMJICHHUSI K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIM B MPOIECCE ITON yueOHOM
JeSTeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEIECHWE M TIOCTYNKH CBOUX
TOBApHIINECH C TMO3WIIMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS
MTOCJIEICTBUU IMTOCTYIIKOB;

3) EeHHOCTH HAYYHOI0 TO3HAHMS. MUPOBO33PCHUCCKUE MPEACTABICHHS O
BCIIIECTBE W XUMUYCCKOH PEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAyKH W COCTABJISAIONIME OCHOBY IS IMOHUMAaHHS CYNTHOCTH HAy4HOMH
KapTUHBI MHpA, TPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPOJBI, B3aMMOCBSI3IX YEJIOBEKA C MPUPOTHON CpPeAoW, O pPOIM XUMHUHU B
MO3HAHUU 3TUX 3aKOHOMEPHOCTEH; I03HaBaTElIbHbIE MOTUBBI, HAINlpaBJICHHbIC Ha
MOJIyYEHHE HOBBIX 3HAHMM 1O XUMHUH, HEOOXOAWMBbIE i OOBICHEHUS
HAOJII0JJaeMBIX MPOLIECCOB U SBJICHUI, TO3HABATEIbHOW, HH()OPMAIMOHHOW H



YUTATEIbCKON KYJBTYpbl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSITEIbHOM pabOThl C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOil, JOCTYMHBIMH TEXHUYECKUMHU
CpeacTBaMU HMH(OPMAIIMOHHBIX TEXHOJOTHI; HHTEpeC K OOyYEHHUIO M MO3HAHUIO,
JT10003HATENFHOCTD, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, MPOESKTHOU
U UCCIIEIOBATEIBCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH U
YpOBHSI 00y4YeHUs B JlaJIbHEHIIIEM;

4) ¢opMupoBaHHs KYJIbTYPbI 310POBBSI. OCO3HAHWE IICHHOCTU >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3/10pPOBBIA 00pa3
KU3HU, OCO3HAHUE TOCIIEACTBUNA U HEMPUITHE BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOTOJISl, HApPKOTHUKOB, KYpPEHHs), HEOOXOJAMMOCTH COONIOEHUS TpaBUll
0e30macHOCTH MpU OOpaIIeHUH C XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU
KU3HY;

5) TpyaoBOro BOCHHMTAHMSI: WHTEPEC K MPAKTUYCCKOMY H3YUCHHIO
npodeccuii ¥ Tpyna pazIUYHOrO poOJa, YBaXKEHUE K TPYAy U pe3ysibTaram
TPYJOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE NPUMEHEHUS MPEIMETHBIX
3HaHUW 1O XWMHH, OCO3HAHHBIAH BBIOOp HMHAMBHUIYAIBHOM  TPAaeKTOPHUH
IPOAOKEHUsI 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K
XUMUH, 0O0I11IeCTBEHHBIX MHTEPECOB " MOTpeOHOCTEM, YCIICIIHOM
MpOQECCUOHAIBHOM ~ JACSATENbHOCTH W PAa3BUTHUS  HEOOXOOUMBIX  YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) DJKOJOTMYEeCKOr0 BOCIHHTAHHUS: DOKOJIOTUYCCKHA  IIEJIeCO00pa3HOe
OTHOLIEHWE K TMPHUPOAE KAK HCTOYHUKY JKM3HM Ha 3emie, OCHOBE €&
CYLIECTBOBaHMsI, MOHUMAHUE LEHHOCTHU 37J0pPOBOro M 0e30MacHoro oopasa *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MUECKOMY U IICUXHMYECKOMY
3I0pOBbIO, OCO3HAHHME LIEHHOCTH COOIIOACHUS MpPaBWJI OE30MaCHOTO MOBEICHHUS
npu paboTe C BEIIeCTBAMHU, a TAaKXKE B CUTYyalUsX, YTPOXKAIOMIMX 3I0POBbIO U
KU3HU JIIOJIEH; CIIOCOOHOCTH MPUMEHSTh 3HAHMS, TOJy4yaeMmble NMpPU H3YyYCHHUH
XVWMWH, JJISI PEIIEHU 3a]1a4, CBS3aHHBIX C OKPYXAOUIEH MPUPOJHOU CPEIOn, IS
NOBBIILICHUS YPOBHS JKOJOTMYECKOM KYJIBTYpPbI, OCO3HAHHS TJIOOAIBHOIO
XapaKTepa dKOJOTUYECKUX MPOOJIEM U MyTeW UX PEILICHUs MOCPEICTBOM METOJOB
XUMHUH, 3KOJIOTMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS KM B
[I03HABATEIbHON, KOMMYHUKATUBHOU U COLUAIIBHOM IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIIEISAIOT 3HAYMMBIE IS
dbopMHpOBaHHS MHUPOBO33PEHHUS OOIllEHAay4YHble TMOHATHUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUH M3 ATHX NPEIAMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM



HAy4YHOM KapTHHE MUpA, U YHUBEpCaJbHbIE yUeOHbIC NeHCTBUS (IT03HABATEIbHEIE,
KOMMYHHMKAaTUBHBIE, PETYJSITUBHBIC), KOTOpBIE OOecleunBaloT (HOPMUPOBAHHE
FOTOBHOCTH K CaMOCTOSITEIbHOMY ILJIAHUPOBAHUIO U OCYLIECTBICHUIO Y4€OHOM
JEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBIC] XUMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEepPHBIC
IPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JAPYTUMU THOHATHAMH). Mcmoiab30BaTh
MOHATUS [ OOBSICHEHUS OTACJIbHBIX (DaKTOB U SBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUH JIJIs1 KJIacCU(PUKAIIMU XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBaTh MPHUUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIY OOBCKTaMH H3yUCHHS,
CTPOHTH JIOTHUECKHE PACCYXXJICHHS (MHIYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUSI; yMEHUE MPUMEHSTh B MPOIIECCE MO3HAHUS TTOHATHUS
(mpeaAMETHBIE W METalpeJAMETHBbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YEeMbIe B XHMHH, IMPEOOPa30BBIBATH IITUPOKO MPUMEHSIEMbIE B XHUMUH
MOJICTIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia W ypaBHEHHE XHUMHYECKOM peEakIMu — TMpU pElIeHUH Y4eOHO-
MO3HABATEIbHBIX 3aJ1a4, C YYETOM 3THUX MOJICJIbHBIX MPEICTaBICHUN BBIABISATH U
XapaKTeprU30BaTh CYIICCTBEHHBIEC MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHYECCKHUX
BEILIECTB M XUMHUYECKUX PEAKIM, BBISIBISATH OOIIME 3aKOHOMEPHOCTU, TPUINHHO-
CJICZICTBEHHBIC CBSI3U U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

ba3oBble uccienoBare/bCKue 1eiCTBUA:

YMEHHME HCIIOJb30BATh IOCTABJIEHHBIE BOIPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KayeCTBE OCHOBBI [JIsi (HOPMHPOBAHUSI THUIIOTE3BI TIO
MPOBEPKE MPaBUILHOCTH BBICKa3bIBAEMBIX CYykJeHUH. [IprnoOpereHue ombiTa 10
IJIAHUPOBAHHIO, OPTaHU3alMU W MPOBEACHUID YUYEHUUYECKHUX OKCIEPUMEHTOB,
yMeHue HabJo/1aTh 3a XOJOM IPOIlecca, CaMOCTOATEIHLHO MPOTHO3HPOBATH €T0
pe3yabTar, popMyaupoBaTh 0000IEHHS U BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO
OTIbITA, UCCJICIOBAHUS, COCTABIISATh OTUYET O MPOJeIaHHOM padoTe.

Padora ¢ wuHdopmanmeii: ymeHue BpIOMpaTh, AHAIM3UPOBATH U
WHTEPIPETUPOBATh WH(OPMAIIMIO Pa3UYHBIX BHIOB U (POpM MpeACTaBICHUS,
MOJIy4aeMyl0 W3 pa3HbIX HMCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIepXaHusl, CIOpaBOYHble TocoOusi, pecypchl MHTepHera),
KPUTUYECKH OIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAITHIO;

yMEHHUE MPUMEHSATh pa3MyHble METOIbl U 3aMPOCHl MPHU TMOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMUMBIX ISl BBIIIOJHEHUS
y4eOHBIX ¥ TIO3HABATEIBHBIX 33/1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B



0o0JlaCTH  UCIOJIb30BaHUSI ~ HMHPOPMALMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIBbHYIO (JOpMY Tpe/ICTaBICHUS WH(OPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4yd  HECJIOKHBIMU CXEMaMH, JharpamMaMmu,
apyrumu  GopmamMu TpaduKkd M UX KOMOMHAIMSIMU; YMEHHE HCIOJIb30BaTh M
aHAIM3UpOBaTh B IMpollecce Y4YeOHOM M HCCIENOBATENbCKON NIEATETbHOCTH
MH(GOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SCTBAa U TpaHCIOpTa
Ha COCTOSIHHE OKPY’KaIOIIEeH MPUPOTHOM CpeIbl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHS 3a/laBaTh BOMOpPOCHl (B XoAe Auanora U (WId) JTUCKYCCHH) TIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OpPMYIUpOBaTh CBOM  NPEIJIOKECHUS
OTHOCUTEJIbHO BBINOJHEHUS MPEMIOKEHHOW 3a7aud; YMEHUS MPEACTABIATH
NOJIyYCHHBIE  pE3yJIbTaThl IO3HABAaTEIBHOW JIEATEIIBHOCTH B  YCTHBIX H
MMCbMEHHBIX  TEKCTaX; JIeJaTh MPE3CHTALMI0 PE3YJbTATOB  BBIITOJIHECHHUS
XUMUYECKOTO SKCIEPUMEHTA (J1a00paTOpHOIO OMbITa, Ja0OpaTopHOM pabOThI MO
UCCIIEJOBAaHUIO CBOMCTB BEIIECTB, Y4YEOHOTO MIPOEKTa); YMEHHUs Y4eOHOro
COTPYJHMYECTBA CO CBEPCTHHKAaMM B COBMECTHOW IIO3HABATEJIIBHOM W
MCCJIEI0BATENbCKOM JIESITEIBHOCTH TpPU PEIICHHH BO3HUKAIOUIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COIIACOBaHUs MO3UIUN (00CykAeHUS, OOMEH
MHEHUSMH, «MO3TOBBI€ INTYpMBbI», KOOPAWHALMUS COBMECTHBIX JIEWCTBHA,
OTpe/ieNIeHUEe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CaMOCTOATENIbHO ONPEAEIISTh LIeJIU AESTENbHOCTH, IIIaHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
nesTenbHOCTh. BoiOupars Hanbosee 3¢ (heKTUBHBIE CIOCOOBI pelIeHusl Y4eOHBIX U
ITIO3HABATEJIbHBIX 337a4, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM TP BBIIIOJIHEHUM 3aJaHUA C  YYETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHHBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UENH, YMEHHE
HCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIIOBUU 33/1aHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpaMmoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYaIOUIUMUCS Hay4dHbIE 3HAHHSA, YMEHHS M CIOCOOBI
nercTBuil, crenuduyueckue I NpeaIMeTHOW o0nactu  «Xumus». Buasl
NEATEIBHOCTH 1O  MOJYYEHWID HOBOIO  3HAHWUS, €ro  HMHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.



K xoniy oOyuenus B 8 kiiacce npeaMeTHbIe pe3ysbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

* PACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHWA: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHNH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCJICHUS, XUMHUYECKasi peakiusi, KiacCu(UKalusg peakuuil: peakuuu
COCIMHEHHMSI, PEAKIHUH pPAa3JIOKCHUs, PpEaKIUU 3aMELICHUs, pEeaKuu
0o0OMeHa, K30~ U 3HJIOTEPMHUYECKHE PEAKIIMH, TEMIOBOK A(P(EKT peakiui,
AIpO aroMma, SJIEKTPOHHBI CJOW aroma, aTOMHas OpOUTalb, pPaaUYC
aToMa, XMMHUYECKasl CBSA3b, MOJSIPHASI U HEMOJIIPHAs KOBAJCHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas JIOJIsl BEUIECTBA
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

* WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHATUH U
MPUMEHSThH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

* UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBJICHUS (POPMYJT BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINIM;

* OTIPE/IETATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BEUIECTB K ONpPENEIEHHOMY KIACCY COEIMHEHHH 10
dopmynaMm, BHJ XHMHUYECKOM CBA3M (KOBaJeHTHas U HOHHas) B
HEOPraHUYECKUX COECUHEHUSX;

- packpeiBaTh cMbIc Ilepumomamueckoro 3akona [I. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT WX NoyiokeHus B llepuogmueckoil cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTajpo;

- OTIMCHIBATh W XapakTepu3oBaTh TabimuuHyio ¢opmy [lepuonnyeckoii
CUCTEMbl XHMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh [MOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
00JbIIME TEpPHOIbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HUMEIOTCS B
tabmuue «llepuoguueckas cucrtema xumudeckux osaemeHTtoB [ U.
MeHnpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij slipa, 00Ilee YUCIIO JIEKTPOHOB
Y pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);



* KITacCU(UIIMPOBATh XMUMHUYECKHE DJIEMEHTBI, HEOPraHWYECKHE BEUIeCTBa,
XMUMUYECKHE peakuuu (10 YHCIy M COCTaBYy YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

- XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB
Pa3UYHBIX KJIACCOB, OATBEPIK/IAsi OMHCAHUE TPUMEPAMU MOJICKYJISPHBIX
ypaBHEHHIA COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

« IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaYyECTBEHHOTO
cOCTaBa, BO3MOXKHOCTH TMPOTEKAaHUs XHUMHYECKHX TIPEBpallleHUHA B
Pa3INYHBIX YCIOBUSIX;

* BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEHTa Mo (opMyle COEAUHEHUS,
MacCcoOBYIO JIOJIIO BEIlECTBA B pacTBOpPE, NPOBOAUTH pacu€rbl IO
YPaBHEHHUIO XUMUYECKON PEaKIIHH;

* IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICIUTEIBHON JEATEIBHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTeMaTH3alllIo, KiIacCHu(pHUKAIUIO,
BBISIBIICHHUE TMPUIMHHO-CIEACTBEHHBIX CBSI3€ — IS M3YyYCHHSI CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, EeCTECTBCHHO-HAYYHBIE METOMIbI
NMO3HAHUSA — HAOJIONICHWE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBII ¥ MBICTICHHBIN);

« CIICIOBATH TIPaBUJIAM ITOJIb30BAHUS XUMUYECKOHN MOCYI0N U JTaOOpaTOPHBIM
o0opynoBaHuEeM, a Tak)Ke IMpaBuiaM oOOpalieHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOIOPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENECIEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJIUTh XUMUYECKHUE IKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB
IEJIOYCH W KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JTakmMyc, (heHoITaIeHH,
METUJIOPAHX U IPYTHE).

K xonity oOydenus B 9 kijiacce nmpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHUM:

* PACKPBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATUNA: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTWOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P DeKT
peaknuu, MOJb, MOJSPHBIA  00BEM,  pPAaCTBOpP,  DJIEKTPOJIUTHI,
HEDIJICKTPOJUTHI, JJICKTPOIUTHYECKAsT THUCCOIUAINS, PEAKIMd HOHHOTO
oOMeHa, KaTaliu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HeoOpaTUMble pEaKlUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHE U  BOCCTAaHOBJICHHE,
aymoTponus, aMm(pOTEePHOCTh, XUMUYECKass CBs3h (KOBAJICHTHAs, MOHHAs,
METaJJIMYecKas), KpUCTANIMYECKass pemeTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIUuu, TMPEeIeTabHO JOIMyCTUMAas
koHneHntpanus [TJIK BemecTna;

 WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MIPUMEHSThH 3TU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

* UCIIOJI30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUSI (POPMYJI BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIHM;

* OIIPENCIISITh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XMMUYECKHX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIe, XapaKkTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

- packpeiBaTh cMmbich llepuonnueckoro 3akoHa J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMMAHHWE: OINUCHIBATH U XapaKTepU30BaTh
Tabnuunyto (popmy Ilepuogudeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «rjaBHasg noArpynna (A-rpynma)» M «modoyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHTH
0003HaYCHHUs, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB U WX COCJAMHEHUN B
npejenax MaJibIX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

« KJTacCU(UIIMPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 U3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHYECKUX IJIEMEHTOB);

- XapaKTepu30BaTh (OMHUCHIBATH) OOImMME U CHeUuPUUECKue XUMHUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OMHCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;



* COCTABJISATH  YPaBHEHUs  DJEKTPOJUTUYECKOM  JIUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO
oOMeHa, ypaBHEHMS pEaKIui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEX/Y BEIIECTBAMU PA3JIUYHBIX KIIACCOB;

* pacKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKiuii;

* IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBPAIIEHU B Pa3IUIHBIX
YCIIOBUSIX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JEeMEHTa Mo (opMyle COEAUHEHUS,
MacCcoOBYIO [IOJIIO BEILlECTBAa B pacTBOpPE, NPOBOAUTH pacu€rbl IO
YPaBHEHHUIO XUMHUYECKON PEaKIIHH;

» COOJIIO/IAaTh MpaBUJIa MOJIb30BAHUS XUMUYECKON MOCYI0M M 1ab0paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBwia oOpallleHuss C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIMUSAMH IO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIIECTB (aMMHUAKa U YIJIEKUCIIOrO rasa);

* IPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAYECTBEHHBII COCTaB Pa3IMYHbIX
BEIIECTB: PACMO3HABATh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAWI-,
kapOoHart-, docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHS M HMOHBl HU3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

* IPUMEHSTh OCHOBHBIC OTICPAIIMH MBICTUTEIIBHON NEATCILHOCTH — aHaJu3 U
CHUHTE3, CpaBHEHHE, O0000IleHHe, CUCTEMaTH3allui0, BBISIBICHUE
MPUYMHHO-CJICJACTBEHHBIX CBSI3€d — I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMid, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUE, MOCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA U
MBICJICHHBIH).



TEMATHYECKOE IIVTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jieioB u
n/m TeM MporpaMMbI Beero KonTpoabHbie IIpakTn4yeckue
padoThI padoThI
Xumust — BaxkHast 00JacThb
€CTECTBO3HAHUSI u
11 MPAKTUYECKON JIeSATEIbHOCTU 5 0 2
YyeJIOBEKa
BemniecTBa 1 XMUMHUYECKHE
1.2 peaKym 15 1 0
1 2
Htoro no pazneny 20
Boznyx. Kucnopoa. Ilonarue
2.1 00 okcHuaax 6 0 0
Bonopoa. Ilonstue o kuciorax
2.2 8 0 1
H COJIAX
Boga. PactBopsl. [lonsitue 06
2.3 OCHOBaHUAX 5 1 1
OCHOBHEBIE KJ1aCChI
24 HEOPraHUYeCKUX COCAMHEHUI 11 1 1
2 3
Hroro no pazneny 30




[Tepuoanueckuit 3aKOH u
[Tepuonnueckas cucremMa

3.1 XHUMUYeCKuX sjaeMmeHToB [. M. 7
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBS3b.

3.2 OKHCIIHTEIIbHO- 8

BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Uroro no pazueny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KoauuecTBO 4acoB

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMmbl

e n/m
Nen/ Konrpoabusie | Ilpakruyeckue

Beero padoThI padoTshI

Pa3gen 1. BemecTBo 1 XuMH4ecKue
peaxkiun

[ToBTOpeHwue u yriayodieHue
1.1 3HAHUH OCHOBHBIX Pa3/ciiOB 5 1 0
Kypca 8 kiiacca

OCHOBHBIE 3aKOHOMCPHOCTH

1.2 XUMHUYECKHX peakLuit 4 0 0
DNEeKTPOTUTHYECKAS
MCCOLMALINS.
1.3 Jreconan 8 1 1
XHUMHUYECKUE PEAKIINN B
pacTBopax
2 1
Hroro no paszneny 17

Pasnen 2. HemeTausibl 1 X COeIUHEHUSA

OO01mas xapakTepucTHKa
2.1 xumuueckux AieMeHToB VIIA- 4 0 1
rpynnsl. ['agoreHsl

OOmast  xapakTepucTHKa
XUMHUYECKHX  DJIEMEHTOB
22 VIA-rpynnel. Cepa u eé 0 0 0

COCOAMHCHU A




Ob6mas XapaKTepUCTHKa
XUMHYECKHX dJieMeHTOB VA-

23 rpymmbl. A3zor, ¢ochop m mx !
COEIMHEHUS
OO0mass  xapaKTepuCTHKA
XUMHYECKHX  AJIEMEHTOB
24 IVA-rpynnel. Yraepon u 8
KpEeMHUI u ux
COCITUHEHUS
Htoro no paznemny 25
Pa3zgen 3. MeTa/ILI M BX COeTUHEHU S
3.1 OO01111e cBOICTBA METAIIJIOB 4
39 Bakneiimre MeTamisl U X 16
COETMHEHUS
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 MaTepuansl B )KU3HU 3
' YeoBeKa
Htoro mo pazneny 3
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




IHOYPOUYHOE IINTAHUPOBAHHUE 8 KJIACC

aara JJieKTPpOHHBIe HUppoBbIe | JloMamIHee 3agaHue

Ne o0pa3zoBaTejibHbIE
Tema ypoka
n/m ITo mnany | Ilo dakry | PECYPCHI




[Ipenmer xumuu. Posib XMMUU B )KU3HU bubnmoreka [JOK I1.1 ynp.5
1 yejoBeKa. Tena u BelecTBa 1.09 https://m.edsoo.ru/ff0d227e
[lonsATHE 0 METOIaX O3HAHUSA B bubmmoreka [IOK I1.2 ynp.2
2 XUMHH 5.09 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna I1.3
paboThl B 1a00paTOPUU U IPUEMBI Bub6suoreka [IOK
3 oOpalieHus ¢ 1ab0PaTOPHBIM 8.09 https://m.edso0.ru/ff0d23dc
000pyIOBaHUEM
Yuctele BemiecTBa U cMecu. CriocoOsl bubnuoreka [JOK I1.4 ynp.2
4 paszaeneHus cMecen 12.09 https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 IL5
5 «Pasnenenne cMecell (Ha npumepe 15.09 BHGJHI/IOTeKa LHOK
OUMCTKH TIOBAPEHHOH COTH)» https://m.edsoo.ru/ff0d28c8
bubmmoreka [JOK I1.7-8
6 ATOMBI 1 MOJEKYJIBI 19.09 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HAKU bubmuoteka [JOK I1.10
! (CMMBOJIBI) XUMHYECKUX JIEMEHTOB 22.09 https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK I1.9
8 IIpoCTHIE U CIIOKHBIE BEIECTBA 26.09 https://m.edsoo.ru/ffod2a6e
bubmorexa [JOK I1.18
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 29.09 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILECTB. I1.13
10 Xumudeckas (Gopmyna. BaneHTHOCTH 3.10 brbmorexa LIOK

AaTOMOB XUMHYECCKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae
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OtHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK I1.11,14
1 OTHOCHUTeINIbHAS MOJICKYIISIpHAsI Macca 6.10 https://m.edsoo.ru/ff0d323c
MaccoBasi 10711 XMMHYECKOTO 3JIEMEHTa B bubmuorexa [JOK I1.15
12 COEAMHEHHUU 10.10 https://m.edsoo.ru/ff0d350c
®Ou3nvecKrue U XUMUYECKHUE SIBICHUS. bu6nmmoreka IIOK I1.20
13 XuMHUYecKas peakius 13.10 https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yCciOBUS IPOTEKAHUSA bubnmnoreka HOK I1.21
14 XUMHMYECKHX PEAKLIMH 17.10 https://m.edsoo.ru/ff0d3al6
Knaccudukanmsi XuMHUUECKUX peaKIHid I1.21
15 (coeMHEHUs, PA3IOKEHHUS, 3aMEIICHUS 20.10 bubmmorexa LIOK
> P : ’ ' https://m.eds00.ru/ff0d3f34
oOMeHa)
3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnnoreka HOK I1.19
16 XUMHUECKUE YpaBHEHUS 24.10 https://m.edsoo.ru/ff0d3b88
KomuuectBo BemiectBa. MoJib. bubmuorexa [JOK I1.36
17 MomnspHas macca 27.10 https://m.edsoo.ru/ff0d5230
Brrunciaenus KoinmdyecTBa, MacChl I1.37
18 BEIIECTBA 10 YPABHEHUSM XMMHUYECKHX 07.11 bubnmorexa [IOK
peaxiuii https://m.edsoo.ru/ff0d5708
M. B. JlomoHOCOB — IIOBTOPEHUE
19 YIEHBIMIHITMKIIOTIETHCT. 10.11 bu6nuoreka [IOK
O6o0mmenne W CHCTeMaTH3alHs ' https://m.edsoo.ru/ff0d40c4
3HAHUU
KonTponbHas padota Nel mo Teme bubnuotexa [JOK MMOBTOPEHHE
20 «BeliecTBa ¥ XUMHYECKHE PEAKIIUI» 14.11 https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa. but6mmoreka [IOK I1.27
21 > L

Kucnopox. O3zon

https://m.edsoo.ru/ff0d448e
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CriocoOslI MOTy4eHUsT KHCIIOpOo/ia B I1.22
22 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 21.11 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
Oduznyeckue U XUMHUYECKHE CBONCTBA I1.23
23 kucnopona  (Peakuuu — OKUCIIEHUS, 24.11 bubmuorexa LIOK
ropenue). [TonsTue 06 OKCHIAX https://m.edsoo.ru/ff0d4614
TernoBoit 3¢ (heKkT XUMUIECKOH peaKInu, Jomn.marepuan
Y MOHATHE O TEPMOXUMHUYECKOM 98.11 Bu6muorexa [OK
YPaBHEHUU, DK30- U D3HIOTEPMHUYECKUX ) https://m.edsoo.ru/ff0d4790
peaKIusx
TomnuBo (HedTh, Yroiab W MeTaH). Jon.marepuan
25 3arpsi3HeHHE BO3/yXa, CIOCOOBI €ro 01.12 bubmuorexa LIOK
NPeOTBPANIEHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padbora Ne 3 o Teme I1.25
26 «ITomyyenune u cobupanue KMCI0poOa, 05.12 BH6HI_’IOTeKa HOK
H3yHEHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4ae2
Bonopoa — anemeHT u npocroe bubnmnoreka [JOK I1.28
21 BelecTBO. Haxoxaenue B npupoje 08.12 https://m.edsoo.ru/ff0d4dd0
dusnueckne MW XUMHYCCKHE CBOMCTBA bubnunoreka [IOK I1.29
28 Bosiopoaa. [Ilpumenenne Bogopoaa 12.12 https://m.edsoo.ru/ff0d4dd0
bubnuotexa [JOK Hon.marepuan
29 T[ToHATHE O KUCIOTAaX M COIX 15.12 https://m.eds00.ru/ff0d50d2
CriocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK I1.28
30 naboparopuu 19.12 https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme I1.30
31 «[Tomydenue u cobMpanue BOIOPOJA, 2212 bubnnorexa LIOK

WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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Mosipablii 00bEM ra3oB. 3aK0H bubnmoreka [JOK I1.38
32 Agoraﬂpo 26.12 https://m.edsoo.ru/ff0d542e

Brorunciienuss 00bEMa, KOJIWYECTBA I1.37
33 BEIIECTBA T'a3a 0 €ro HM3BECTHOMY 20.12 BH6HI_’IOTeKa HOK

KOITMUECTBY BEMIECTBA WITH 0OBEMY https://m.edsoo.ru/ff0d55a0

Brruucienus 00bEMOB ra3oB 110 I1.39
34 YDABHEHHIO PEAKIMU HA OCHOBE 3aKOHA 09.01 BHGJH.’IOTGKa HHOK

06BEMHBIX OTHOLICHHI Fa30B https://m.edso0.ru/ff0d5708

du3nYecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK I1.31-32
35 BOJIbI 12.01 https://m.edsoo.ru/ff0d587a

Bopna kak pactBoputens. HacellienHbie u I1.33
36 HEHACBIIICHHBIC PACTBOPBI 16.01 bubmmorexa LIOK

p prt- ' https://m.edsoo.ru/ff0d5b40
MaccoBasi 10JIs BeIIECTBa B paCTBOPE

CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK I1.41
37 WHJIUKATOpax 19.01 https://m.edsoo.ru/ff0d59e2

ITpakTuyeckas pabora Ne 5 o Teme I1.35

«[IpuroroBrenue pacTBOPOB C 23.01 Bubnuoreka IIOK
38 ONpe/IeNEHHOM MacCOBOH A0NeH ' https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTO BEILIECTBAY

KonTponbHas pabota Ne2 mo Teme bubnuotexa [JOK MMOBTOPEHHE
39 «Kucnopoza. Bogopoa. Bonay 26.01 https://m.edsoo.ru/ff0d6342

Oxcunsl: cocTaB, KacCUpUKALIUS, but6mmoreka [IOK 11.40
40 HOMEHKJIATypa 30.01 https://m.edsoo.ru/ff0d664e

[Tonyyenne u XMMHUYECKHUE CBONCTBA I1.40
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 02.02 Brbmorexa [IOK

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6nuoreka [IOK 11.42
42 HOMEHKJIaTypa 06.02 https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmoreka [JOK 1143
43 OCHOBaHUNI 09.02 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubamnoreka HOK [1.44
4 HOMEHKJIATypa 13.02 https://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK I1.45
45 KHUCJIOT 16.02 https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIATypa, 11.46,47
46 COCOOBl MONY4YEHHUS, XUMHYECKHE 20.02 bubnmorexa LHOK
CBOICTBA https://m.eds00.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue [1.48
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe Bu6miorexa IIOK
47 «OCHOBHBIE KIIACChl HEOPTAHUYECKUX 21.02 https://m.eds00.ru/00ad9b7c
COCIMHEHUI»
I'eneTtnyeckasi CBSI3b MEXAY Kilaccamu bubnmnorexka HOK MOBTOPEHUE
48 HEOPraHUYECKUX COCAUHEHUI 01.03 https://m.edso00.ru/00ad9a50
O06001eHre U cucTeMaTU3alys 3HaHUH bubnmnoreka [JOK [1.40-48
49 05.03 https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme IIOBTOPEHUE
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX 12.03 Bubmmorexa LIOK
coexuHeHuit" https://m.edsoo.ru/00ad9ela
[lepBrle mOMBITKM  KiIacCU(UKALIUU I1.49
51 XUMHYECKUX DJIeMEHTOB. [loHsTHE O 15.03 brbmiorexa LIOK

rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonuueckuii 3aKOH U

I1.50

52 [lepuonnueckas cucrema xumuueckux  19.03 BH6HH_OTeKa HHOK

snementos JI. M. Meneneesa https://m.edsoo.ru/00ada52c

bubnuorexa [JOK I1.51

53 ITepuosiet, rpymniibl, MOATPYITIbI 22.03 https://m.eds00.ru/00ada52c

Crpoenue aromoB. CocTaB aTOMHBIX bubnmoreka [JOK I1.52
54 saep. M3oTonsl 05.04 https://m.edsoo.ru/00ada342

CtpoeHue 3J1eKTPOHHBIX 000J0UeK I1.53
55 aToMoB 31eMeHTOB [TeprouecKoi 09.04 brbmorexa LIOK

cucremst JI. V. Mennesneesa https://m.edsoo.ru/00ada6bc

XapakTepucTuKa XUMHYECKOTO 2JIEMEHTA Jon.marepuan
56 1o ero nosioxkenuro B [lepuonnyeckoii 1204 Bubnnoreka LIOK

cucteme /1. W. ' https://m.edsoo.ru/00ada824

Menneneesa

3nauenue Ilepnonnueckoro 3akoHa s [1.54
&7 pa3BuTHUA HAayKu U npaktuku. /. 1. 16.04 Bu6mmoreka [JOK

Mennenees — y4eHbIH, mearor u ' https://m.eds00.ru/00ada96e

rpaxaaHuH

DNEeKTPOOTPULIATENBHOCTD aTOMOB bubnmnorexka HOK I1.55
58 XUMHUYECKUX DJIIEMEHTOB 19.04 https://m.edsoo.ru/00adaab8

bubnuotexa [JOK I1.56

59 HNonnas xuMuueckas CBs3b 23.04 https://m.edsoo.ru/00adac34

KoBanenTHas nonsipHasi XuMH4uecKas bubmmoreka [JOK I1.56
60 CBSI3b 26.04 https://m.edsoo.ru/00adaab8

KoBaneHnTHas HenonsipHas XUMUYECKast bubnmnoreka [JOK I1.56
61 03.05

CBA3b

https://m.edsoo.ru/00adaab9
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bubnuorexa [JOK I1.57
62 Crenenp okncnenns 07.05 https://m.edsoo.ru/00adae28
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK Hon.marepuan
63 peakuuu 10.05 https://m.eds00.ru/00adb076
bu6nmoreka [IOK Hon.marepuan
64 OKHCIIUTENN U BOCCTAHOBUTEIH 14.05 https:/m.eds00.ru/00adb076
65 [IpomexxyTouHas arrecranus. 17.05 bu6nuoreka [IOK TMOBTOPEHUE
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb486
PesepBHrlit ypok. O60011eHNE U bubnnoreka IIOK
66 CUCTEMAaTH3alNs 3HAHUN 21.05 https://m.edsoo.ru/00adb33c
PesepBHrliit ypok. O60011eHNE U bubmnoreka IIOK
67 cucTeMaTu3alus 3HaHUH 24.05 https://m.edsoo.ru/00ad9ch2
PesepBubIiil ypok. O6006111eHIE 1 bubnmnoreka [JOK
68 28.05

CHCTeMaTHu3alus 3HaHU!

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

aara DJieKTpoHHbIe HH(poBble [lomamiHee 3axanue
Ne oOpa3oBaTe/ibHbIE
Tema ypoka
n/n pecypcbl
[To mnany | Ilo daxty

[lepuonnueckuii 3aKOH. IToBTOpenue 8§ KiI.
. [lepuonuueckas cucreMa 01.09 Butmmoreka [IOK

XUMHUYECKUX djieMeHToB /1. 1. ' https://m.edsoo.ru/00adb59e

Menpeneesa

3aKOHOMEPHOCTH B HW3MEHEHUU IToBTOpenue 8§ KiI.
2 CBOMCTB XMMHHYECKHX DIIEMEHTOB 05.09 bubsmorexa LIOK

TepBBIX TPEX MEPHOJIOB https://m.edso00.ru/00adb6b6

Knaccudpukanus u  HOMEHKIATypa bubnnorexa [JOK [ToBTOpEeHUE 8 KII.
3 HEOPraHWYECKUX BEILECTB 08.09 https://m.edsoo.ru/00adb7e2

Bunel XuMHYECKON CBS3M W THIIBI bubnuorexa [JOK [ToBTOpEeHUE 8 KII.
4 KPUCTATIMYECKUX PEIIETOK 12.09 https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel no teme [ToBTOpEeHUE 8 KII.
5 «[loBTOpEHUE u yrinyOiaeHue 3HaHUH 15.09

OCHOBHBIX pa3/ieNIoB Kypca 8 kjacca»

OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK I1.1
6 peakun 19.09 https://m.edsoo.ru/00adcade

Knaccudukamnms xumuaecknx bubnmoreka [JOK I1.2
. 22.09

peaKuurii Mo pa3IMYHbIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0
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[ToHsiTHE O CKOPOCTH XUMHUYECKOH I1.3
8 peakiuu. [IOHATHE O TOMOTEHHBIX U 26.09 bubmuorexa LIOK
TeTEPOreHHbIX PEAKIISX https://m.edsoo.ru/00adbe9a
[Tonsitue 0 XHUMHYECKOM Jlom.mar.
paBHOBecuH. DaKTOPHI, BIHSIOIINAC e [OK
o nOIMOTEeKA
Ha CKOPOCTh XMMHYECKOW PEaKiuu 1
9 P P 29.09 https://m.edsoo.ru/00adc28c
MOJIOYKEHNE XMMUIECKOTO
paBHOBECHS
Teopus 3NEKTPOIUTUYECKON I1.6,8
10 muccorpanuu. CHibHbIE U clabble 03.10 bubmuorexa LIOK
EKTPOTHTHI https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK I1.9
1 Vionuble ypaBHeHHs peakiui 06.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U I1.7
OCHOBaHHH B CBETE MPEACTABICHHI Bu6muorexa [OK
12 00 JJIEKTPOIIMTHYECKOH JUCCOUALIUH 10.10 https://m.edso00.ru/00add5d8
XUMHYECKHUE CBOMCTBA COJEW B I1.7
13 cBETE IPE/CTaBICHHH 006 13.10 bubmuorexa LIOK
ANEKTPOIATUICCKON JUCCOITUAITTT https://m.edsoo.ru/00add8b2
14 [TonsiTHe 0 TuIpoOIU3E coneit 17.10 bubmuoreka [JOK I1.10
https://m.edsoo.ru/00add9d4
O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK I1.1-10
15 3HAaHUU 20.10 https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. IT.11
16 «Pemienne dkcriepuMeHTaIbHbIX 24.10 Bubanorexa LIOK

3agaq»

https://m.edsoo.ru/00addbfa
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KontponbHas padota No2 o reme MMOBTOPEHHE
17 «INEKTPOJIUTUYECKAS] TUCCOLIAALIMSL. 27.10 bubnuorexa LIOK
X https://m.edsoo.ru/00addecO
MMUYECKHE PEaKliu B PaCTBOPAX»
OO01mas XxapakTepuCTHKA raJIOTCHOB. I1.12
18 XUMHUYECKHE CBOMCTBA HA TIPUMEDPE 07.11 bubmuorexa LIOK
XJ10 https://m.edsoo.ru/00addfe2
pa
XnopoBogopoa. ConsiHasi KHCTIOTA, . oK I1.14-15
. bubmmoteka 1]
XUMHUYECKHUE CBOMCTBA, MOyYCHHE, )
19 v 10.11 https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2 o Teme 5 o I1.16
. bubnuoreka [JOK
«ITomydeHne ConsTHON KUCIIOTHI,
20 " . 14.11 https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Beruncnenus o YPaBHEHUAM Jom.mar.
21 XUMUYECKUX PEAKIUH, ECIIH OJIMH U3 17.11 brbmiorexa [IOK
PEAreHTOB MaH B H3GBITKE https://m.edsoo.ru/00ade488
OO6m1ast xapakTepuCTHKa SJIEMEHTOB bubnunoreka [JOK I1.17
22 VIA-rpyrmmsI 21.11 https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUYU CEPBI. I1.18
Haxoxnenue cepbl 1 €€ cOeIMHEHUN B Bu6mmoreka [JOK
23 npupoe. XUMHUIECKHE CBOHCTBA CEPBI 24.11 https://m.edsoo.ru/00ade64a
24 CepoBoaopoi, cTpoeHue, pu3niecKue 28.11 bubmuoreka [JOK I1.19
U XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepol. CepHasi KHCIIOTA, I1.20
25 usnueckue M XUMHYECKUE 01.12 brbmiorexa [IOK

CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/00adea28
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Xumudeckue pe€aKkuuu, JCKalue B
OCHOBC IIPOMBIIIJICHHOT'O crocoba

I1.21

MOJIyYEHUSI CEPHOI KUCIIOTHI. Bu6miorexa [[OK
26 XMMHYECKOE 3arps3HEHNE 05.12 https://m.edsoo.ru/00adec8a

OKpY>Karollen cpeibl COeTMHEHUIMU

cepsl

Brruncinenne mMaccoBoil JOJM BBIXOA bu6mmoreka [IOK Jlom.mar.
21 MPOAYKTA PEaKIU 08.12 https://m.edsoo.ru/00adec8a

OO01mmas xapakTeprCcTHKa YJICMCHTOB I1.23
08 VA-rpynrbl. A30T, paclipoCTpaHEeHHE 12.12 bubnuoreka [IOK

B IpUpoze, GU3NIECKHue 1 ' https://m.edsoo.ru/00adeea6

XMMHYECKHUE CBOMCTBA

Ammuak, ero  ¢usMveckue H I1.24
29 XUMHYECKHE CBOMCTBA, MOTyYEHUE U 15.12 brbmiorexa [IOK

NpUMeHeH e https://m.eds00.ru/00adf004

[TpakTrueckas padota Ne 3 o Teme I1.25
30 «ITony4eHrne aMMHaKa, H3ydeHHE ero 19.12 bubmnorexa LIOK

CBOMCTB https://m.edso00.ru/00adf180

A3oTHas Kuciora, e€ Gpu3ndecKkue u bubnmnoreka [JOK I1.27
31 XUMHUYECKHE CBOICTBA 22.12 https://m.edso00.ru/00adf306

Hcnons3oBaHne HUTPATOB M COJICH I1.28

aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX

. bubmuoreka [JOK

32 yRoOpenuii. Xmi/mqecxoe 26.12 https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYXKAIOMIEH Cpejibl,

COCTMHEHUSIMH a30Ta.

®octhop. Oxkcun dochopa (V) u I1.29
33 docdopHas kucnora, GpusnuecKue u 20.12 bubsmorera IOK

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hcnons3zoBanue pocdaToB B KayecTBe I1.30
24 MUHEPAITBHBIX YI0OpEHHIA. 09.01 Bubsnmorexa LIOK
3arpa3HeHHe IPUPOHON Cpe/ibl ' https://m.edsoo.ru/00adfc20
dbocharamu
VYriepoa, pacupocTpaHeHuUE B I1.32
35 npupoie, GU3NIECKUE U XUMHIECKUE 12.01 brbmotexa LIOK
CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u [1.33,34
XMMHYECKHUE CBOMCTBA.
36 5 c 16.01 BI/I6JI.I/IOTeKa HOK
KOJIOrH4CCKHUE ITPOOIICMEL, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
) bubnuorexa [JOK I1.35
37 VYronpHas KUCI0Ta U €& Cou 19.01 https://m.eds00.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme I1.36
38 "[Tonyuenue yriaekucioro rasa. 2301 Bu6mmoreka [JOK
KavecTBeHHas peakuus Ha ' https://m.eds00.ru/00ae027e
KapOoHaTHOH"
. bu6mmoreka [IOK I1.37
39 KpeMHuii U ero coeIMHEHNS 26.01 https://m.eds00.ru/00ae080a
40 KpemueBas kucmnora, v €€ COJI. 30.01 I1.38
Crexuto. [lemeHT.
[IpakTuueckas padora Ne 5. bubnuorexa [IOK [omn.mar.
41 Pemienue sKkcriepiMeHTATBHBIX 337124 02.02 https://m.edsoo.ru/00ae0bf2

mo Teme «BaxkHelie HeMeTaIbl U
nX COCANHCHMUA
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Kontponbnas padora Ne3 mo teme [MOBTOPEHHE
42 «BaxHelimue HeMeTaIbl M HX 06.02 bubuorexa TIOK
COCIMHEHUSY https://m.edsoo.ru/00ae0e18
OO6m1ast xapakTepruCTHKa XUMHYECKHUX I1.39
3JIEMEHTOB — METAJLIOB.
13 Merammueckas CBs3b U 09.02 Bubmorexa [TOK
METAIIIMIECKas KpucTajlnccKas ' https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckue CBOMCTBA
METaJIJIOB
XUMHUYECKHE CBONCTBA METAJIOB. I1.41
44 DIEKTPOXUMHIECKUH pan 13.02 bubanorexa LIOK
HATPSKEHHH METALIOB https://m.edso00.ru/00ae1156
O61ue cnocoObl MOTydeHHs I1.40
MetaoB. CriaBel. Beraucnenus mo
45 YpaBHEHHSIM XUMHUYECKHX PEAKIUH, 16.02 bu6morexa [HOK
€M OJIUH U3 PEareHToB COEPHKUT https://m.edso00.ru/00ae1156
pUMecH
bubmuoreka [JOK Jlom.mar.
46 [ToHsATHE O KOPPO3UK METAILIOB 20.02 https://m.eds00.ru/00ae1278
bubnuotexa [JOK I1.43
47 Llenounble MeTaibL 21.02 https://m.eds00.ru/00ae14b2
Oxcuapl ¥ THIPOKCHUIBI HATPUS U bubnnoreka [JOK Homn. mat
48 KaJus 01.03 https://m.edsoo.ru/00ae14b2
[IlemoyHO3EeMENBHBIE ~ METANIBl  — bu6mmorekxa [IOK I1.44
49 KaJIbIIMA 1 Mardui 05.03 https://m.edsoo.ru/00ael5e8
50 Baxneiinme coeAUHCHNS KalIbIHs 12.03 bu6mmoreka [JOK I1.45

https://m.edso0.ru/00ael15e8
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O0001IeHrEe U cUCTEMaTU3 AU

I1.39-45

ol 3HAHUU 15.03
JKEcTKOCTh BOIBI U CIIOCOOEI €€ bubmuoreka [JOK I1.45
52 YCTpaHECHUSA 19.03 https://m.edso00.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme Homn.mar.
53 "YKECTKOCTD BOJIBI U METO/IBI €& 2203 BH6H_HOTeKa HOK
yerpanenns” https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK [1.46
54 AJIOMUHHH 05.04 https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK I1.47
55 THAPOKCH]IA 09.04 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK I1.48
56 Keneso 12.04 https://m.eds00.ru/00ae1d86
OKcuIbl, THAPOKCUIBI U COJIM JKEJIe3a bu6mmorexa [IOK 11.49
57 (1) u sxexneza (111) 16.04 https://m.edsoo.ru/00ae35e6
[TpomexyTodHas aTTecTanus. I1.45-49
58 WroroBas koHTpoJsibHAs paboTa 19.04
[IpakTnueckas padora Ne 7. I1.50
- Pemmenne skcriepuMeHTaIbHBIX 3a7a4 93.04 Bu6mmoreka [JOK
o Teme «BakHel1e MeTalIbl U UX . https://m.eds00.ru/00ae3des
COCTUHEHUS
Brruncnenus mo ypaBHEHUAM Jlom.mar.
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
50 peareHTOoB JIaH B U30BITKE HITH 26.04 Bubmiorexa [IOK

COCPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa MPOJYKTa
peaxkuuu

https://m.edsoo.ru/00ael 750
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O00011eHUE U CUCTEMATU3 AL

I1.39-50

61 | oo 30.04

Kontpoinbnas padora Ne4 o teme MMOBTOPEHHE
62 «Baknenmue MeTauIbl U UX 03.05

COETUHEHUS

Bemectsa u MaTepualibl B bubmmoreka [JOK Hom.mar.
63 MOBCEHEBHOM KU3HU YEIOBEKa 07.05 https://m.edso0.ru/00ae3f50

XUMHUYECKOE 3arpsI3HECHUE bubnmoreka [JOK Hom.mar.
64 OKPY’KaroIllel cpebl 14.05 https://m.edso00.ru/00ae4270

Posib xumuu B pemieHnn bubmuoreka [JOK Jorm.mar.
65 HKOJIOTHYECKUX MPOOIIeM 17.05 https://m.eds00.ru/00ae4270

Peseprubiit ypok. O600111eHIE U bubnunoreka [JOK
66 cucTeMaTn3anus 3HaHUI 21.05 https://m.edsoo.ru/00ae0d0a

PesepBHslit ypok. O60011eHNE U bubnunoreka [JOK
67 crucTeMaTu3alus 3HaHU1 21.05 https://m.edsoo.ru/00adb33c

PesepBHslit ypok. O60011eHNE U bubnuorexa [JOK
68 24.05

CHCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI VIS YYHEHUKA

. Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
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