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HHOACHUTEJIBHAS 3AIIMCKA

[MporpaMma Mo XMMHH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs COCTaBlIcHa Ha OCHOBE TPeOOBaHHI K
pesyibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHONH MpOrpaMMbl OCHOBHOTO 00mIero oOpa3zoBaHusl,
npezacraBieHHbIX B PT'OC 00O, a Taxke Ha ocHOBE (heaepalbHOI paboueil mporpaMMbl BOCIIUTAHUS U ¢ YUETOM
KOHIICTIIINY TIPEeTIoflaBaHus Y4IeOHOTO TpenaMeTra «XUMHUsS» B 00pa30oBaTENBHBIX OpTraHM3aIusax Poccuiickoi
®denepanuu.

[TporpaMma mo XxuMuM AAET MpeJCTABICHUE O LENsIX, 001Iel cTpaTernu 00ydeHusl, BOCHUTAHHS U Pa3BUTUS
oOyJarommxcsi CpelCTBaMH y4eOHOTO IpeAMeTa, YCTaHaBIMBAeT 00s3aTeIbHOE NPEAMETHOE COIEpiKaHHe,
MpeycMaTpUBaeT paclpe/ielieHre ero Mo KjaccaM M CTPYKTYPHPOBAHHE IO pasjiesiaM M TeMaM IporpamMMbl 0
XMUMHH, OIpeAessieT KOJMYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKU COJEP)KaHUS, PEKOMEHIyEeMYIO
MOCJIEIOBATENIbHOCTh M3YUYCHHUS] XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKU
y4e0HOTO TMpollecca, BO3PACTHBIX OCOOEHHOCTEH OOyYalOIIMXCs, OIpeNeNseT BO3MOXKHOCTH MpeaMeTa IS
peanu3anuy TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl HA YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus, a TaKke TPeOOBaHUH K pe3ylibTaTaM O0yUYSHHSI XMMUH Ha YPOBHE IIeJIei N3yUueHHs IpeMeTa
¥ OCHOBHBIX BHJIOB y4eOHO-TI03HABATENBHOM NeATETFHOCTH 00YYarOIIEerocs 10 OCBOSHHIO Y4eOHOTO COJIePKAHMS.

3HaHWe XUMUU CIYKHUT OCHOBOH Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOIErocs, €ro npeIcTaBlIeHUN
0 MaTepualbHOM €JMHCTBE MHpa, BAXKHYIO pOJb WrpaloT (QopMuUpyeMble XUMHEH MpPEACTaBICHUS O
B3aMMOTIPEBPAIIEHUSIX dHEPTUU M 00 IBOJIOIMH BEIIECTB B MPHPOJE, O MyTSIX PEIIeHHUs TI00aNbHBIX MpodiieM
YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBON, SHEPTCTHUECKOMN, MUIIEBON M YKOJIOTHIECKONW OE€30IMacHOCTH,
npo6JeM 3ApaBOOXpaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET pean3allii BO3MOXHOCTEH ISl caMOpa3BUTHS U (POPMUPOBAHUS KYIBTYPHI JIHIHOCTH, €€
00111e# U (HyHKIIMOHAIBHOM rPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHUPOBAHHE MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOYyYaromIMXcCs, HaBBIKOB HX
CaMOCTOSITETFHON y4eOHOH AEATeIhbHOCTH, SKCIIEPUMEHTAIBHBIX W MCCIIEOBATENbCKIX YMEHUH, HEOOXOIUMBIX
KaK B IIOBCETHEBHOM KU3HU, TaK U B IPOPECCHOHATEHON NesITETFHOCTH;

3HAKOMHT CO CIIeIM(PHUKOI HaAyYHOT'O MBILIUICHHS, 3aKJIaIbIBAET OCHOBHI IIEIOCTHOTO B3IJIsAA HA SAMHCTBO
MIPUPOJIBI M YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATAIOM B ()OPMHUPOBAHHH €CTECTBEHHO--HAYYHOH TPaMOTHOCTH
00yJaronmxcs;

Croco0cTByeT (OPMUPOBAHHIO IICHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPOJE, K
YeJI0BEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE 00yUaIOMIUXCS.

JlaHHbBIE HapaBJIeHNUs B 00yUEHUH XUMHUH 00ECTIEYNBAIOTCS ClIeIH(PUKON CoIepkaHus yaeOHOTO IpeIMeTa,
KOTOPBIX ABIISAETCS TIeJarOTMYECKH aAallTHPOBAHHBIM OTPakKeHNEM 0a30BOM HAyKH XHMHUH Ha OTIPeIeIEHHOM dTarie
€€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS
CHCTEMBI TIepBOHAYANBHBIX MOHATHH XUMHW, OCHOB HEOPTaHMYECKON XUMHUHN M HEKOTOPBIX OTACIBHBIX 3HAYNMBIX
HMOHATUI OPraHUYECKON XUMUHU.

CtpykTypa colep:KaHUsI NPOTpaMMBbl IO XMMHUH C(OPMHUpPOBaHA Ha OCHOBE CHCTEMHOrO IMOAXOAa K e&
n3yuyeHuto. CoaepkaHue CKJIaAbIBa€TCA U3 CUCTEMBI MOHATUNA O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI
MOHATHH O XUMHYecKOH peaknuu. OO0e 53TH CHCTEMBl CTPYKTYPHO OpraHM30BaHbl 10 HPUHIHUIY
MOCJIEI0BATENBHOTO Pa3BUTHUS 3HAHUH HA OCHOBE TEOPETHUUECKUX MPEICTaBICHNN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa JI. V1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMMUH;

— y4Y€HHsI O CTPOCHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEJCTaBICHUHN 00 IIEKTPOTUTHIECKON TUCCOLMAIMN BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHNS pacCMATPUBAIOTCS HA OCHOBE SMIMPUIECKH MOTyUYEeHHBIX M OCMBICIICHHBIX (haKTOB,
pa3BUBAIOTCS TOCIEIOBATEIIFHO OT OJHOTO YPOBHS K JAPYrOMY, BBHINONHSS (QYHKIMU OOBSICHEHHS W
MIPOrHO3UPOBAHUA CBOMCTB, CTPOCHMSI M BO3MOXHOCTEH NMPAKTUUECKOTO MPUMEHEHMs M MOIYUYEHUS M3ydaeMbIX
BELLECTB.

OcBoeHne mpoOrpaMMbl 10 XHUMHH CHOCOOCTBYEeT (OPMUPOBAHHUIO TPEACTABICHUS O XHMHUYECKOU
COCTaBJISIIONIEH HAYyYHOI KapTHHBI MHpa B JIOTHKE €€ CHCTEMHON MPUPObI, IEHHOCTHOTO OTHOILIEHUS K HAyYHOMY
3HAHUIO M METOJaM IO3HaHUs B Hayke. V3ydyeHWe XUMUU NPOUCXOOUT C IMPUBICUCHHEM 3HAHUI U3 paHee
M3YUYEHHBIX YUEOHBIX TpeaMeToB: « OKpyxkaronuit Mupy, «buomorus. 5—7 xkinacce» U «Pu3nKa. 7 Kraccy.



[lpn w3yyeHMHM XUMHHM TPOUCXOAUT (OPMHUPOBAHHE 3HAHUH OCHOB XMMHUYECKOH HAayKH Kak 00jacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUIECKOH NEATEIHHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU
KyJBTYphI. 3aa4a y4eOHOro MpeMeTa COCTOUT B (POPMHUPOBAHUY CUCTEMBI XUMUYECKUX 3HAHUH — BaKHEHUIITHX
(aKkTOB, TOHATHH, 3aKOHOB M TEOPETHYECKUX IOJO0KEHHH, NOCTYMHBIX OO0OOLICHUH MHPOBO33PEHUECKOTO
XapakTepa, s3bIKa HAyKH, B IPUOOIICHHH K HAYYHBIM METOJ[aM TI03HAHUS TP M3YYSHHH BEIIECTB M XUMUIECKHIX
peaxmuii, B GOpMUPOBAHUY 1 Pa3BUTHHU TIO3HABATEIHHBIX YMEHUH U UX IPAMEHEHUH B yI€OHO-TI03HABATEIHHOMN 1
y4eOHO-HCCIIEIOBATENbCKON JISATEIFHOCTH, OCBOSHHH IpaBHJ OE30MacHOTO OOpalleHHs C BEIISCTBAMU B
MTOBCETHEBHON KU3HHU.

[Ipu M3ydeHnn XMMHH Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs Ba)KHOE 3HAYEHHE MPHOOPENTH TaKue
e, Kak:

— (hopMHpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUUYECTRY,
CaMOCTOSITETLHOMY MPUHSITHIO PEIIEHUH, CTOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOLUMCS YCIIOBUSIM JKU3HU;

— HaIlpaBIIEHHOCTh OOYYEHHS Ha CHCTEMaTHYeCKOe MPHOOIIeHHe OOYyJaromMXCs K CaMOCTOSTEIbHON
MO3HABATEIBHON JIESATEIBHOCTH, HAayYHBIM METOJaM MO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE
CIOCOOHOCTEH K XVMHU;

— o0ecrieueHne YCIIOBHM, CIIOCOOCTBYIOIINX TPHOOPETCHHUIO OOYYAIOIIUMHUCS OIBITa pPa3HOOOpa3HOM
JIeITEIbHOCTH, TIO3HAHWS W CaMOTIO3HAHWS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIHI), HMMEIOIINX
YHHUBEPCAIbHOE 3HAUEHHUE JUISI Pa3IMYHBIX BUJIOB JI€ATEIBHOCTH;

— (hopmupoBaHre 00mel GYHKINOHATBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE YMEHUM
OOBSACHATH U OLIEHUBATH SBJICHHS OKPYKAIOIIEr0 MHPA, UCIOIB3Yys 3HAHUSA U OIBIT, [TOJyYeHHBIE PH U3YUSHUH
XMMUH, IPUMEHATH UX TPH PELICHUH MTPOOJIeM B TIOBCEIHEBHOM KU3HH U TPYIOBOM AEATEILHOCTH;

— (opMupoBaHue y 0OyYarOIUXCS T'YMaHUCTHYECKUX OTHOLICHHI, MTOHUMAaHUS IICHHOCTH XUMHYECKUX
3HaHUH U BRIPAOOTKH SKOJOTHYECKH IEIeCO00pa3HOTO MOBEACHUS B OBITY H TPYIOBOW JEATENBHOCTH B LIEJSIX
COXPAHEHUs CBOETO 3[I0POBbS U OKPY’KAOILIEH IPUPOAHON CPENBI;

— pa3BuUTHE MOTHBALMU K OOYYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHTAHHIO Ha OCHOBE
YCBOGHHUS 0OIIEYeI0BEYeCKUX IIEHHOCTEH, TOTOBHOCTA K OCO3HAaHHOMY BBIOOPY Mpoduisi W HaNpaBICHHOCTH
JTAbHEHIIer0 00ydeHusl.

OO0miee 4nciIO YacoB, OTBENEHHBIX ISl M3yYEHHS XMMUH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
cocraBnseT 136 gacos: B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kitacce — 68 yacoB (2 4aca B HEJIEI0).

BocnurarenpHBII KOMIOHEHT yPOUHOU A€ATEIBHOCTH padoueii mporpammsl Boctiutanng MAQOY COLI Ne9
OTpakeH B KaJeHJapHO — TEMAaTHYECKOM IUTaHUPOBAaHUM B NMMyHKTe « Tema ypokay.

EnnHCTBO ypOo4HOI M BHEYpOUHOH AESITEIBHOCTH peaIn3yeTcs 4epes:

* npuBnedeHne BHuMaHus ooydatormmxcss MAOY COLI Ne9 k 11eHHOCTHOMY acIieKTy U3yJaeMbIX Ha YpOKax
(akToB,

* HCIOJb30BaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH conepaHusi y4deOHOro mpeaMeTa yepe3 mnoabop
COOTBETCTBYIOIUX TEKCTOB JUIS YT€HWUS, 3a4a4 JIJIs pEIeHus, MPOOJIEMHBIX CUTYaIUH ISt 00CYKIeHUS B KJIacce;

* MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (pOpM pabOTHI yJamuxcs;

* HCIIOJIb30BAaHNE NHTEIIEKTYaIbHBIX UTP, CTUMYJIUPYIOUINX TI03HABATENbHYI0 MOTHBAIUIO YUEHUKOB; T1Ie
MOJyYEeHHBIE HAa ypOKE 3HAaHHs JAlOT yYallUMCS BO3MOKHOCTH MPHUOOPECTH OMBIT BEIACHUS KOHCTPYKTHBHOTO
JIMAJIOTa; TPYMIIOBOW pabOTHl WM paboThl B TapaxX, KOTOPBIE yYaT IIKOJHHUKOB YYaCTHIO B KOMaHIE H
B3aUMOJIEWCTBUIO C APYTHMHU JETHMH;

* UHULMUPOBAHUE U TMOAJIEPIKKA HUCCIEOBATEIBCKON EATENPHOCTH IKOJIBHUKOB B paMKax pealu3aluu
UMW WHIVBUAYAIGHBIX W TPYIMIIOBBIX HCCIIEIOBATEIBCKUX MPOEKTOB, YTO JAaeT UM BO3MOXKHOCTH MPHOOpETAThH
HABBIK CaMOCTOATEIHHOTO pEIICHHS] TEOPETUYECKONH MPOOIEMBI, OMBIT MyONWYHOTO BBICTYIUICHHS IIE€pen
ayJUTOpUEH, apryMEHTHPOBAHHS M OTCTaWBaHMs CBOEi TOukH 3peHusi; (koHdepenuus «[lepsbie marny, «lllar B
Oyayuiee» u 1p.)

* POBEACHHE MTKOJIBHBIX IMTPEAMETHBIX TEMAaTHIECKUX THEH, mekan, peanu3anus npoekra «KHAYKO®DECT»
KOTJIa BCE yUUTeJIs TI0 OJJHOW TeMe MPOBOJIAT MEPOTIPHUATHSA, B TOM YHCIIE HHTEIPUPOBAaHHBIE, HA METAIIPEIMETHOM
conepxxanuu Matepuana (Jens IT texnonorwuii (4 nexadps), [enp Hayku (8 deBpains), lenp kocMoHnaBTuku (12
arnpensi) u Jlens [ToGexnst (9 mast) u np.).



COJAEP)KAHUE OBYYEHUAA

8 KJIACC

IlepBoHayanbHBbIE XUMUYECKUE OHATHS

IIpeamer xumuu. Ponb XMMUM B JKU3HU 4YelOBeKa. XUMUSL B CUCTEME HayK. Teja M BellecTBa.
du3nveckre CBOWCTBA BEIIECTB. ATperatHoe COCTOsHHE BemiecTB. [loHsATHE O MeTomaxX TO3HAHUS B
xumMun. YucTeie BemecTsa U cMecu. CrocoObl pas3ieieHus: cMeceil.

ATOMBI U MOJIEKYJIBl. XUMHYECKHE 3JIeMEHTHl. CHMBOJB XMMHUYECKHX 3JeMeHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xummaeckast hopmyra. BaneHTHOCTE aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IMIOCTOSTHCTBA COCTaBa
BemiecTB. OTHOCcUTeNnbHas atoMHas macca. OTHOcUTedbHAsT MOJICKYJIsIpHass Macca. MaccoBasi 01
XUMUYECKOT0 3JIEMEHTA B COCIUHEHUU.

KonunuectBo BemectBa. Mosb. MonsipHas macca. B3aumocBsi3b KOJIMYECTBA, MAacChl M 4YHCIA
CTPYKTYPHBIX €IUHHMII BeniecTBa. PacuéTel o GopMysiaM XUMUYECKUX COCIMHECHUH.

du3nyeckre U XUMHUYECKHUE SIBICHUSA. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH COXPAHECHUS
Macchl BeIIEeCTB. XUMHUYecKHe ypaBHeHHsA. Kiraccmpukaius XUMHYECKHX peakuii (coeamHeHus,
pa3IIoKCHIS, 3aMEIICHISI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYIOH, MpaBUiIaMy pabOoTHI B JIaOOpaTopur U mpuémMamu 0OpamieHus
¢ nabopaTopHBIM O0O0OpYyIOBAaHWEM, U3YUCHHE © ONUCaHWe (U3WYECKMX CBOWCTB 00pa3roB
HEOPraHUYECKUX BEUIECTB, HAOMOIeHUe (PU3NYeCKUX (TUTaBIICHUE BOCKA, TAsTHUE JIbJ1a, PACTUPAHUE caxapa
B CTYIIKE, KHIIEHUE W KOHJCHCAIlMs BOJBI) U XMUMHYECKUX (TOpPEHHE CBEYM, NPOKAJIMBAHHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJIEMCTBAE Mella C KHCIIOTON) SBIIEHWH, HAONIOJeHWe W OIHCaHWe IPU3HAKOB
MPOTEKAHUS XUMUICCKUX Peakinid (pa3IoKeHne caxapa, B3auMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJIOPUIOM
Oapwusi, paznoxkenue runpokcuaa meau (I1I) mpu HarpeBaHuu, B3auMoJIeHCTBHE JKejIe3a ¢ PACTBOPOM COJIU
menu (1), m3yueHne crmocoOoB pa3aeneHusi cMeceii: ¢ TTOMOIIBI0 MarHuTa, (GIIIBTPOBAaHUE, BRITIApPUBaHUE,
TUCTWLANNSA, XpoMaTorpadus, MPOBEACHUE OYNCTKH TOBAPEHHOH CONH, HAOJIOJCHHE W OIMCAHHE
pe3yAbTaTOB TMPOBEACHUS OIBITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHsI MAcChl, CO3/IaHHUe MOjeei
MOJIEKYJI (IIAPOCTEPKHEBBIX).

Baskueiimue npeacTaBuTe/ I HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucimopoa — siaeMeHT u mpocToe BemecTBo. HaxoxaeHnue
KHCJIOpOJa B IPHUPO/Ie, GU3NUECKHE U XUMHYECKUE CBOMCTBA (peakiyu ropenus). Okcunsl. [Ipumenenue
kuciaopoga. CrocoObl TOJMydeHHS KHUCIOpoAa B IJTa0OpaTopud W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoie. O30H — aJuIOTpOITHAS MOAU(PUKAIINAS KHUCIOPOIa.

TemnoBoii  3PdeKkT XUMHUECKOH peakluu, TEPMOXUMHYECKHE YpaBHEHHS, 9K30- W
SHAOTEPMHUYECKUE peaKUMU. TOIIMBO: Yyrojib U METaH. 3arpsA3HEHHE BO3[yXa, YCHJIECHUE MapHUKOBOIO
3 dexra, pa3pyiieHre 030HOBOTO CIIOSI.

Bonopon — aneMeHT M mpocToe BellecTBO. HaxoxieHue BOJOpOJa B NpPUPOJE, (PU3UYECKHE U
XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI TonyuyeHus. KHCIoThI 1 comm.

MonspHbIil 00BEM Ta30B. Pacu€Thl 10 XMMUYECKIM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJbl. Boaa kak pactBoputenb. PactBopbl. HacklllieHHbIE Y HEHACHILIEHHbIE
pacTtBopbl. PacTBOpuMOCTS BeliecTB B Boe. MaccoBasi 10Jis1 BEIIECTBA B pacTBOpE. XUMUYECKUE CBOMCTBA
BoAbl. OcHOBaHus. Ponb pacTBOPOB B IMPHUPOAE U B KU3HU 4esloBeKa. KpyroBopoT BOIbI B IPHUPOAE.
3arpsi3HEeHHE MPUPOTHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX BOJ.

Knaccudurkarmss  Heopranuueckux  coenumHeHuit.  Oxcuapl.  Knaccuduxanms — okcuzos:
colieo0Opasyroiue (OCHOBHEIE, KUCIIOTHEIE, aM(OoTepHbIC) U HecoleoOpasytomie. HomeHkmaTypa OKCUIoB.
dusznyeckre U XUMUYECKHUe CBOMCTBa OKCUI0B. [lofyyeHue oKCcuioB.

OcHoBanust. Kiaccugukaiius ocHOBaHMU: 1IENOYM U HEPACTBOPUMBIC OCHOBaHuUs. HoMeHKmaTypa
ocHOoBaHUM. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHrne ocHOBaHMIl.

Kucnorer. Knaccuduxkarnms xkucinor. Homenknarypa kuciot. @uznueckne U XUMAYECKHE CBOWCTBA
kuciot. Psja aktuBHoctu metaiuioB H. H. beketoBa. [TonyueHnue Kucior.

Conu. Homenknartypa coneil. @usndeckue 1 XuUMU4ecke cBoiicTa coineil. [lonydenue conei.

I'eneTnueckast CBsI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COECIMHEHUI.

Xumuueckuii Ikcnepumenm:



-KaueCTBEHHOE OIpeleNIeHHEe COACpKaHWS KHUCIOpoJa B BO3AyXe, MOJy4YeHHe, coOupaHHe,
pacro3HaBaHUE U U3yUeHHe CBOMCTB KUCIOPOa, HabIroAeHNEe B3aUMO/ISHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHHKHOBEHHUS M IMpPEKpalleHus TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pasliaMu OKCHIOB U
OTIMCaHNe WX CBOWCTB, OJIy4YeHHE, COOMpaHue, paclio3HaBaHUE M U3yUYeHHE CBOMCTB BOAOPoaa (TOpeHue),
B3auMojiericTBue Bogopona ¢ okcugom Memu (II) (BO3MOXKHO WCIIONIB30BaHUE BHIEOMATEPUAIIOB),
HAOJIFOJICHHE O0pa3loB BEIISCTB KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPECHHUS
BEILECTB C PA3JIMYHOW pacTBOPUMOCTHIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOU Joyel
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HATpHUEM M KajbIMeM) (BO3MOXHO
WCTIOJIb30BaHME BHEOMATEPUAIIOB), HCCIENOBaHWE OOpa30B HEOPTaHWMYECKHUX BEUIECTB Pa3IMIHBIX
KJIaccoB, HaOJIOAEHNE M3MEHEHHsSI OKPAcKH WHJIMKATOPOB B PAacCTBOpaxX KHUCJIOT M IIEIOYeH, U3yueHUe
B3auMoaencTBusa okcuna Meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C METaljlaMH, peakiui
HEUTpalu3aluy, MOJyYeHUE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeETala APYTUM U3
pacTBOpa COJIM, pPEUICHUE SKCHEPHMEHTAIbHBIX 3a7ad N0 TeMe «BaxHellne Kiaacchl HEOPraHM4EeCKUX
COCIMHEHUI.

Iepuoanuyeckuii 3axkon u Ilepuogumyeckas cucremMa xumudeckux 3jaemeHToB JI. M.
Menaeneea. CrpoeHne aToMoB. XHUMHUYeCKass CBsA3b. OKHMCIHUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakumnu

HepBI:.IG IIOIIBITKHU KJ'IaCCI/I(bI/IKaL[I/II/I XUMHUYECKUX »JeMeHTOB. Ilonsrue o rpymnmnax CXOAHbIX
3JIEMEHTOB (IEIOYHbIE U MIET0YHO3eMENbHbIE METAIIIbI, TAIOT€HBI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIS
06pasytot aMm(poTepHBIe OKCUABI U TUIPOKCHIEI.

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux snemeHtos J[. M. Menneneesa.
Koporkonepuonnas u mmHHONIeproAHas Gopmbl [leproaunueckoil cuCTeMbl XUMUYECKHX 3JIEMEHTOB /.
N. Menneneesa. Ilepuoasl u rpynnbl. usznyeckuil CMbICT TOPSIAKOBOTO HOMEpPA, HOMEPOB IMepUoja U
TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX saep. M3orombsl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
000104YeKk aToMOB MepBBIX 20 XUMHYEeCKUX djeMeHToB llepmommdaeckoi cucrtemsl JI. M. Menneneesa.
XapakTepucTUKa XHMMHUYECKOIO 3JIEMEHTa I0 ero nojoxkeHuro B Ilepuommueckoit cucreme . .
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAIIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO IPYIIaM U HEPUOJIaM.

3uauenue [lepuoanueckoro 3axoHa u llepmonudeckoil cCHCTEMbl XUMHUYECKHUX 3JEMEHTOB IS
pa3BUTHUSA HayKu U npakTuku. J. V1. MenneneeB — y4€HbI U rpaXk1aHUH.

Xumudeckast cBs3b. KoBasleHTHast (TOJsIpHAsS W HEMOJSApHAs) CBSA3b. DIEKTPOOTPUIATEIFHOCTH
XUMHUUYECKHX dJIEMEeHTOB. OHHAs CBS3b.

Crenenp okucieHus. OKHCIHUTEIHLHO--BOCCTAHOBUTEILHEIC peaKknu. Hpoueccm OKUCJICHHUA U
BOCCTaHOBJICHHSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB BEIIECTB METANJIOB M HEMETAJUIOB, B3aMMOJAEWUCTBUE THMJpOKCHIA IMHKA C
pacTBOpaMM KHCJIOT M IIEJNIOYEH, NMPOBEIECHUE OMBITOB, MIUTIOCTPUPYIOMUX MPUMEPBI OKUCIUTENBHO-
BOCCTaHOBHUTEIBHBIX PEaKIUil (TOpeHHE, PEAKIIUU Pa3IOKEHIS, COCTHHEHHS).

Meoscnpeomemnule cea3u

Peanusanus MexnpeaAMETHBIX CBs3€d NMPU M3YYEHWH XHMHUHU B 8 KIJIACCE OCYIIECTBISIETCS depes
WCTIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAyYHBIX TIOHATHH, TaK U IOHATHH, SIBIAIOMINXCS CUCTEMHBIMHU
JJId OTACJIBHBIX MPEAMETOB €CTECTBECHHO--HAYYHOT'O IMUKJIA.

OO0mire ecTecTBEHHO--HAYYHBIC TOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHSL, 3aKOH, aHAJIN3, CHHTE3,
KJaccupuKanus, MepuoINYHOCTb, HAOJIOAEHHE, DKCIIEPUMEHT, MOAEIMPOBAHHE, M3MEPEHHE, MOJIEIb,
SIBIICHUE.

®dusuka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PaJUOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUUECKUH 3apsii, BEIIeCTBO, Teso, 00BbEM, arperaTHOe COCTOSHHME BEIECTBa, ras,
(u3nYecKre BeTUINHBI, €IMHUIBI U3MEPEHUS, KOCMOC, IIJIaHeTHI, 3BE3161, COHIIE.

buonorus: hborocunres, nerxanue, bunocdepa.

leorpadus: atrmocdepa, rumpocdepa, MUHEpalbl, TOPHBIE MOPOIBI, IOJE3HBIE HCKOMAaeMBbIE,
TOIUIMBO, BOAHBIE PECYPCHL.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMaHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMEI OCHOBHOTO OOIIEro 00pa3oBaHMs JTOCTHTAIOTCS B
xo/le OOy4YeHHs XMMHUH B €IWHCTBE yYEeOHOW M BOCIHTATENHLHOW MAEATENHHOCTH B COOTBETCTBUH C
TpaguIUOHHBIMHA pOCCHﬁCKHMH COIIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBCHHBLIMU OCHHOCTAMU,
MIPUHATHIMU B OOIIECTBE MPaBUIIAMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS U COIMATN3AINHN 00YJIarOIINXCS.

JInaHOCTHEIE PE3YIbTAThI OTPAXKAKOT I'OTOBHOCTDH O6yanOIlII/IXC${ PYKOBOACTBOBATLCA CUCTEMOM
IIO3UTHUBHBIX LICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIMpCHUEC ONbITa ACATCILHOCTH Ha eé OCHOBEC, B TOM 4YHCJIC B
YacTH:

1) naTpMoTMYECKOro BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIINIO, IOHUMAaHUs 3HAYCHHSI XUMHUYECKON HAyKH B H3HU COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH
BJAQETh JIOCTOBEPHOH WHQOpMAaIMeld O TMepeloBhIX JOCTIKEHUSX W OTKPBITUAX MHPOBOH U
OTEUYCCTBCHHON XMMHWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpa:kaIaHCKOT0 BOCIIUTAHUS:

MIPEJCTABIEHUS O CONMANBHBIX HOPMaX W MPAaBUIIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJIJIEKTHBE,
KOMMYHUKATUBHOW KOMIICTCHTHOCTH B  OOIIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIICIOBATEIIbCKOM,
TBOPYECKOW U IPYTUX BUJIAX JACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOU ACATEIBHOCTH IPU
BBITIOJTHEHUU Y4YeOHBIX, IMO3HABATENLHBIX 33/1a4, BBHIIIOJHEHHH XMMHUYECKHUX DKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHHMIO M B3aWMOIIOMOIIM B TpOIlecce STOW y4eOHOU
JACATCIBbHOCTH, TOTOBHOCTH OIICHHUBATH cBOE MOBEACHUE U IIOCTYIIKKM CBOUX TOBapHHIeﬁ C IIO3UIIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MIO3HAHMS:

MHPOBO33PCHUCCKUEC MPEACTABICHUA O BEIICCTBE U XUMHYECKOHN p€aknnun, COOTBETCTBYIOIHE
COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHW U COCTABJIAIOIINE OCHOBY JI IMOHMMAHUA CYIIHOCTH Hay‘IHOI\/'I
KapTHHBI MHpa, NMPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS IMPHPOJILI, B3aHMMOCBS3IX
YeJI0BEKA C MPUPOTHOMN CPEIoi, O POJIM XUMHUH B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHBEI, HAITPABJICHHBIC HA IMOJTYYCHUC HOBBIX 3HAHHUH T10 XUMHUH, HGO6XOI[I/IMI)I€
JUIS  OOBsSCHEHUS HaOJIOAaeMbIX TMPOIECCOB U SBICHHA, IO3HABATENbHOW, WH(POPMAIIMOHHOW U
YUTATEIhCKOW KYJIBTYpHl, B TOM YHCJ€ HaBBEIKOB CAMOCTOSTENEHOW pabOThl C Y4eOHBIMH TEKCTAMH,
CIIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU CPEICTBAMU WH()OPMAITMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOYYCHHMIO U TMO3HAHMIO, JII0OOO3HATEIHHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMI0, TPOEKTHOH W WCCIIEOBAaTENbCKONH JESATENPHOCTH, K OCO3HAHHOMY BEIOOpPY
HaPaBJICHHOCTH U YPOBHS 00y4YeHHS B AaJbHEHIIEM;

4) popMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHUE IICHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30POBBIO, YCTAaHOBKHU Ha
3IOpOBBIA 00pa3 KHU3HU, OCO3HAHUE MOCIEACTBUH WM HENPHUATHE BPEIHBIX NMPUBBIUEK (YHOTPEOIeHHUS
AJIKOT0JI5, HAPKOTUKOB, KYPEHUs1), HEOOXOAMMOCTH COOJIFOICHUS MPaBUII 0€30MaCHOCTH MTPH 0OPAIICHHUH C
XUMHYECKUMU BEIIECTBAMU B OBITY M PEaIbHOW KHU3HH,

5) Tpy10BOro BOCIMTAHMSA:

WHTEpeC K MPAKTHIECKOMY M3y4eHHUIO Mpodeccuil u Tpyaa pa3TudHOTO PO/ia, yBaXKEHUE K TPYAY U
pe3ysibTaTaM TPYJIOBOW JEATENbHOCTH, B TOM YHKCIE HAa OCHOBE NPHUMEHEHUs MPEIMETHBIX 3HAHUHI 1O
XUMHH, OCO3HAHHBI BBIOOP HWHIWBUIYaIbHONH TPACKTOPHH THPOJOJDKCHHS O00pa30BaHUs C Y4ETOM
JTUYHOCTHBIX HHTEPECOB M CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCITEITHOMI
HpO(i)CCCI/IOHaJII)HOfI JACATCIIBHOCTH U Pa3BUTUA HCO6XOI{I/IMBIX YMGHHﬁ, TOTOBHOCTH aJallTUPOBATLCA B
npoheCCUOHANBHOI cpejie;

6) 3K0JI0rHYEeCKOr0 BOCIIUTAHUS:

9KOJIOTHIECKH TIeJIeco00pa3Hoe OTHOIMIECHUE K MPUPO/IE KaK HCTOUYHUKY XKH3HU Ha 3eMIie, OCHOBE e&
CYIIIECTBOBaHUS, MOHMMAaHUE IEHHOCTH 3J0POBOrO U 0Oe30macHOTO o0pa3a KH3HH, OTBETCTBCHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3MYECKOMY M IICHXMYECKOMY 3[0POBBIO, OCO3HAHHE IEHHOCTH
coOMroieHnsl TpaBwiI 0€30MacHOTO TOBEACHHA NpU paboTe C BEIIeCTBAMH, a TaKXKe B CHTYAIHsX,
YIPOKAIOIINX 3/TOPOBLIO U KU3HH JIIOJICH;



CIIOCOOHOCTH TPUMEHSTHh 3HAHUWS, IMOJlydaeMble NPU HM3YYCHHHM XUMUU, I pEIICHUs 3ajad,
CBSI3aHHBIX C OKPYJKarolleld MPUPOJHOW CpeloH, IS MOBBIIICHUS YPOBHS SKOJOTHYECKOW KYIBTYPBHI,
OCO3HaHUS I00ATBHOI0 XapaKTepa IKOJIOTUUECKUX MPOOIIEM U ITyTeH UX PEIICHUS TOCPEICTBOM METOOB
XUMUHU, DOKOJOTHYECKOTO MBIIUICHUS, YMEHHUS pPYKOBOACTBOBATHCS KM B  IIO3HABATEIbHOM,
KOMMYHUKAaTHBHOW U COITUAIEHOM MTPAaKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX PE3YIBTATOB  BBIACISIIOT 3HAYMMEBIE I (POPMHUPOBAHUS
MUPOBO33pPCHHSI OOIEHAYYHbIEC TIOHATHUS (3aKOH, TEOpUs, MPUHITHI, THIIOTE3a, (aKT, CHCTEMa, MPOIIECC,
9KCIIEPUMEHT W JPYroe.), KOTOpPBhIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHWH U3 ITHX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOW HAYYHON
KapTHHE MUpPa, M YHHUBEPCAIbHbIC Yy4eOHbIe JCHCTBUS ([IO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
PETYIATUBHBIC), KOTOpBIE OO0ecneyuBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM NesTeNbHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE TelCTBHA

Ba3oBble Joruyeckue aeiicTBUs:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUST TP OCBOCHWW 3HAaHWM: pPacKpBIBaTh
CMBICIT XHUMHYECKUX TOHSTHHA (BBIICTATh MX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3H C
JIPYTHMU TIOHSATHSIMHU ), HCIIOJIB30BATh MOHSTHS JUI O0BSICHEHUS OTICIBHBIX (PAKTOB U SBIICHUI, BRIOUPATH
OCHOBaHMS W KPUTEPUU I KIaCCUPUKAUN XUMHAYECKHMX BEIIECTB W XHUMHUYECKHUX pEaKIui,
yCTaHABIMBATh TPUIUHHO-CICACTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3yYEHUS, CTPOUTH JIOTHUUECKHE
paccyxnenus (MHAYKTHBHBIC, JeIyKTUBHBIC, IO aHAJIOTUH), IeJaTh BBIBOBI U 3aKITIOUCHHUS;

YMEHHE TPUMEHSTh B TMPOIECCe TO3HAHUS TMOHATHUA (NPeIMETHBIE W METalpeMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCTIONB3YEMbIE B XUMHUH, IPE00Pa30BHIBATH MTUPOKO MPUMEHIEMBIE
B XUMUHU MOJICTHHBIC MPEACTABICHUS — XUMHYECKHHA 3HaK (CMMBOJI DJIEMEHTA), XUMHUIecKas ¢hopMyna u
ypaBHEHUE XHMUYECKOW pEakIMu — IPH PEHICHUH y4eOHO-TIO3HABATENBHBIX 3a/1ady, C YYETOM OTHX
MOJIETBHBIX TPEACTABICHUN BBIABIATh W XapaKTEPH30BaTh CYIIECTBEHHBIE MPHU3HAKH HW3YYaeMBIX
00BEKTOB — XHMHYECKHX BEIIECTB M XUMUYCCKHX PEAKIMi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEJICTBEHHBIC CBSI3U U MIPOTUBOPEUUS B U3yUAEMBIX MTPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebCKue 1eiCTBUSA:

YMEHHE HCIOJB30BaTh MMOCTABJICHHBIE BOMPOCH B Ka4€CTBE MHCTPYMEHTA ITO3HAHUWSA, a TaKXKE B
Ka4eCTBE OCHOBBI JIJIsl JOPMHUPOBAHUS THIIOTE3bI 110 POBEPKE MPABUIBHOCTH BhICKA3bIBAEMBIX CYXKICHUH;

NpPHOOpPETeHHE OMNbITa [0 IUIAHUPOBAHHWIO, OPTraHM3alMd W TPOBEJICHUIO yYCHUYCCKUX
SKCMEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM IIpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pe3ynbTat, GopMyIHPOBATE OOOOIICHIS U BEIBOIEI ITO PE3YJIHTaTaM IIPOBEIEHHOTO OIBITA, ICCICOBAHUS,
COCTaBIISITH OTYET O MPOJIEIaHHOM pabore.

PaGorta ¢ undopmanueii:

yMEHHUE BBHIOWPATh, aHATM3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAITUIO Pa3TUIHBIX BUIOB U HOpM
MPEICTABICHHUSA, TIONyYaeMyIl0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHYECKOTO
CoJlepKaHUs, CIIPaBOYHBIC TTOCOOUs, pecypchl MIHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO U
HEJOCTOBEPHYIO WH(OPMAIIHIO;

YMEHHE NPUMEHSTh Pa3jMyYHbIC METOJABI M 3alpoChl TPU IMOUCKE M OTOOpe HMH(GOPMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJUMBIX JUIS BBHIMOJHECHUS Y4YeOHBIX M II03HABATEILHBIX 3aja4
OTpeAeNEHHOTO THIIA, TPUOOpEeTeHHe OmbiTa B 00JacTH UCIONB30BaHHUA WH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAICHUE KyJbTypOH aKTHBHOTO WCIIOJIB30BAHMS —Pa3IHMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSTEIIBHO BBHIOMPATh ONTUMANIbHYIO (DOpPMY MpPEJACTaBICHUS WH(GOPMAIUN U
WLUTIOCTPUPOBATH PElIaeMBbIe 3a/1a4H HECIIOKHBIMH CXeMaMU, TuarpaMMaMi, IPYTruMu (popMaMu rpaduku
1 UX KOMOHHAIUSIMH,

YMEHHE UCTIOJIh30BaTh U aHAJIM3UPOBATH B MPOIECCE YUSOHOM U UCCIIEI0BATEIIbCKOM ICATSIIbHOCTH
WHGOPMAIMIO O BIUSHUHM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIIOPTA HA COCTOSHUE
OKpY>Karolel NpUpOJHON Cpebl.

KoMMyHHKATHUBHbIE€ YHUBEpPCAJbHbIE YUeOHbIe TeiicTBUS:

YMEHHS 33]]aBaTh BOMPOCHI (B X0JI¢ TUAIOTa U (FITH) JUCKYCCUH) TI0 CYIIECTBY 00CYKIaeMOMN TEMBI,
(hopMyITUPOBATH CBOM MPEJIOKEHUS] OTHOCUTEBHO BBHITIONHEHHS MTPEJIOKESHHON 3a/1a4H;



YMEHHUSL TPEJCTABIATh IMONyYCHHBIC PE3yJbTaThl MO3HABATEIBHOU AEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JAeJaTh IMPE3CHTALUIO0 PE3yJbTATOB BBINOJIHEHHUS XMUMHYECKOIO SKCIEPHUMEHTa
(;1abopaTopHOTO OMBITA, TA00PATOPHOU PAOOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO MTPOCKTA);

yMeHHST Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATCIBHOU U
WCCIIEZIOBATENIbCKON JESITETLHOCTH TPU PEUNICHHH BO3HUKAIONIUX IMPOOJIIEM Ha OCHOBE y4éra OOImx
WHTEPECOB M COTJIACOBaHWMS TO3WIWK (0OCYKAeHHA, OOMEH MHEHHUSMH, «MO3TOBBIE IITYypMBD»,
KOOPJIMHAIIMS COBMECTHBIX JCHCTBUH, OMpenelcHHE KPUTEPUEB IO OICHKE KAauyecTBa BBIMOJHECHHOW
paboThl U npyrue).

PeryasaTuBHble yHUBepcaJbHble yUeOHbIE JeiiCTBUA:

YMEHHE CaMOCTOSITEIEHO ONPENEIATh IETH JCATEIBHOCTH, IUIAaHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh M NPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JCATEIBHOCTh, BBHIOMpATh Hambolice
3¢ (eKTUBHBIE CLIOCOOBI pelIeHUs] YYeOHBIX W MO3HABATEIBHBIX 33]1a4, CAMOCTOATEIBHO COCTABIISAThH U
KOPPEKTUPOBATH MPEJUIOKEHHBIA aITOPUTM JIEUCTBUN MPH BHIMIOJIHEHUHU 3aJaHUNA C YyYETOM MOJIYUYEHUS
HOBBIX 3HAHUI 00 U3y4yaeMbIX 00BEKTaX — BEIECTBAX M PEAKIIUSAX, OLICHUBATH COOTBETCTBHE MOJIYYCHHOTO
pe3yibTara 3asBICHHON LEIN, YMEHHE HCIOJb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpeljaracMole B
YCJIOBUH 3aJaHUH.

NNPEIMETHBIE PE3YJIbTATHI

B cocraBe npeaMEeTHBIX pe3yJIbTaTOB [0 OCBOSHUIO 0053aTEIBHOTO COJICPIKAHUS, YCTAHOBIEHHOTO
nIaHHOM (emepanpbHON pabodei MporpaMMoi, BEIACIAIOT: OCBOSHHBIC 00YUAIONTUMUCS HaydHBIC 3HAHMUS,
YMEHUS U CITOCOOBI NTEUCTBHM, crien(ruaecKkue s MpeIMeTHON 00IacTi « XUMHSD, BUBI NEATEITLHOCTH
MO TOJIYYCHUIO HOBOI'O 3HAHWS, €r0 MHTEPIPETAINU, MPeoOpPa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
Y4eOHBIX M HOBBIX CUTYaIIUSX.

K xonmy oOydenus B 8 kjacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTh Y O0YUAIOIIMXCS YMEHUI:

®  PacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKyJla, XHMHIECKHHA DJIEMEHT,
MPOCTOE BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOHAS M HEOJHOPOHAS ), BAJICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JOJII XUMHYECKOTO DJIEMEHTa B COCIUHEHUH, MOJSPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPHUIATEIILHOCTh, CTEMEHb OKHUCICHUSA, XUMUYECKas
peakius, KiacCH(PUKAIMs PEaKIHid: PEeaKIHd COSAWHEHUS, PEaKIUH Pa3JIoKEHUs, PEaKiuu
3aMeIIeHUs, PEaKITN 00MEHa, PK30- ¥ SHIOTEPMUUIECKUC PEAKITHH, TSIIIOBOU 2 (DEKT peakinu,
SJIpO aTOMa, 3JIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOuTallb, paguyc aToMa, XUMUYecKasl CBSI3b,
MOJIIpHAsL U HEMOJIApHAsl KOBaJICHTHAs! CBSA3b, UOHHAs CBsI3b, MOH, KATHOH, aHUOH, PacTBOp,
MaccoBas J0JIs BellecTBa (MIPOIEHTHAs KOHIICHTPAIIHsI) B PaCTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHATUHI U IPUMEHSTD 3TU MOHATUS U
OTIMCAHNH BEIIECTB U UX TIPEBPAICHHH;

®  HCIIOJNIF30BaTh XMMHYCCKYIO CHMBOJIUKY JUISI COCTaBICHUS (OPMYJ BEIIECTB M YpaBHEHUU
XUMHUYECKUX PEaKLU;

®  OMNpeneyiITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHUSAX, CTEIICHh OKUCICHHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy
COCTMHECHUM 10 GOpMYIIaM, BII XUMHIECKOH CBsI3U (KOBaJICHTHAS 1 HOHHAS ) B HEOPTAHUIECKHUX
COCTMHEHUSX;

e packpsiBaTh cMmbici [Ilepuoanueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAaHHE
MEPUOIUYECKON 3aBHUCHUMOCTH CBOMCTB XHMMHUYECKHX OJJIEMEHTOB OT HX IIOJIOXKECHHS B
Ileproanyeckoii cucTeMe, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, IOCTOSTHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUCHHUSI, 3aK0Ha ABOTapO;

® OMNHKCHIBATh M XapaKTepu3oBaTh TaOMUuHy (Gopmy I[leprogauueckoil CUCTEMbl XMMHUYECKUX
AJIEMEHTOB: Pa3lIN4aTh MOHATHS «TJIaBHAs MoArpynna (A-rpymma)» u «rododnas noarpynma (b-
TpyIIa)», Majible ¥ OOJBINNE MEPHOIBI, COOTHOCHTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B TAOIHIIE
«Ilepnoanueckast cucteMa xumuueckux sieMeHtoB J[. M. MenjgeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKUX AJIIEMEHTOB (COCTaB U 3apsij siapa, ooiee
YHUCIIO 3JIEKTPOHOB U paclpeielieHHe UX 110 SJIEKTPOHHBIM CIIOSM);

e KiaccuUIUPOBATH XUMUYECKHE DIIEMEHTHI, HEOpPTaHHYECKHE BEIIEeCTBA, XUMHUUECKHE PEaKIInU
(110 YKCITy ¥ COCTaBY yUaCTBYIONIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY d(h(EKTY);



XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKIas ONUCAaHHE TPUMEpPaMH MOJIEKYJSPHBIX  YPaBHEHUH COOTBETCTBYIOIIUX
XMMHUYECKUX PeaKIunii;

NPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH TPOTEKAHHS XUMHUECKUX MPEBPAIICHHUI B Pa3IMYHBIX YCIOBUIX;

BBIYHMCIISITH OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEeHTa N0 (opMyJie COeIUHEHHs, MAacCCOBYIO JOJIO BEIIECTBA B PacTBOPE,
HPOBOJUTE PAacYETHI 110 YPAaBHEHHIO XUMUYECKON PEaKIIUH;

NPUMEHSTH OCHOBHBIE OTIEPAIIH MBICIUTEIILHON IESTEIEHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
000011eHIe, CHCTEMAaTH3AIINIO, KIIACCU(HUKAIIIO, BBISIBICHHE TPHYNHHO--CIIEACTBEHHBIX CBI3eH
— 7Sl M3y4YeHHs CBOWCTB BEUICCTB M XMMUYECKUX PEaKIWH, €CTeCTBEHHO-HAYYHBIE METOJBI
NO3HAHUS — HaOJIOJICHWE, W3MEpPEHUE, MOJACIUPOBAHUE, OSKCHEPHUMEHT (pealbHBIl H
MBICIICHHEIH )

CIIe/IOBATh MIPAaBHJIAM MOJIB30BAHUS XMMHUECKOH MOCYI0H 1 1TabopaTOpHEIM 000pyJOBaHUEM, a
TaKXKe MpaBuiiaM 00palIeHus ¢ BEIECTBAMH B COOTBETCTBHH C UHCTPYKIUSIMH 10 BBITIOJIHEHUIO
na0opaToOpHBIX XUMHUYECKUX OMNBITOB IO MOJIYYEHUIO M COOMpPAHHIO ra3o00pa3HbIX BEILECTB
(Boopoia M KUCIOpOJA), NMPUTOTOBJICHHIO PAcTBOPOB C OMNpEACIEHHOW MacCOBOW Joiei
pacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATH W MPOBOJUTH XHUMHUYECKHE SKCIHEPUMEHTHI 10
paclo3HaBaHUIO PAcCTBOPOB IIENOYEH M KHUCIOT C TOMONIbI0 HMHIMKATOPOB (JaKMyc,
(deHONGTAIENH, METHIIOPAHXK U APYTHE).



TEMATHYECKOE IIVTAHUPOBAHMUE

8 KJIACC
KoanuyecTBOo YacoB
Ne HanmenoBanme pa3aeioB u KonTpou
n/n TeM MPOrpaMMblI Bcero bHBIE

padoThl

Pa3znen 1. HepBOHaanILHbIe XUMHUYECCKHE MOHATHUSA

Xumus — BaxkHas 001acThb
1.1 CCTCCTBO3HAHHUA U 5
’ HpaKTH‘lCCKOﬁ JACATCIBHOCTHU

YCJI0OBCKa

IIpakTHnue
CKHe
padoThl

OcHOBHBIE BUbI A€ATEJILHOCTH

PackpeiBaTh ~ CMBICT ~ HM3y4YaeMbIX  IMOHSTHI.
PackpbiBaTh poiib XUMHM B TPUPOAE W JKU3HH
YeloBeKa, e€ CBA3h C APYTUMH HayKaMHU.
Pasnuuate  uyncTBIE  BemecTBA U CMECH;
OJTHOPOJIHBIE U HEOAHOPOAHBIE CMECH.

Paznuyate ¢puznyeckue U XUMHYECKUE SBICHUS.
CrnenoBaTh anropuTMaM HCIIOIB30BaHUS
9KCIIEPUMEHTAIBHBIX METOOB —

HaOIIOIEHNS U SKCIIEPUMEHTA.

HabmonaTts 1 onuchIBaTh OOBEKTHI

IIPU IPOBEACHNUN AEMOHCTpAINiA U

7a00paTOPHBIX OMBITOB MO U3YYEHHIO (PH3MUECKUX
CBOWCTB BEIIECTB, CIIOCOOOB pa3jelieHus cMmecei
BEIIEeCTB.

IIpoBOaUTE  XUMUYECKHUH  3KCIEPUMEHT IpHU
pasneneHuM cMmeceld (Ha TpUMEpPEe  OYHCTKH
TTOBapEHHON COJIN) B XOJIe

MpaKTHIecKoi paboTsr No 2.

CrenoBath npaBuiaM MOJIb30BaAHUS

XUMHYECKOW  mocymo ®u  J1abopaTOpHBIM
o0opymoBaHHUEM, a TaK)Ke MpaBUiIaM OOpaIEeHHs C
XUMHUYECKUMHU BEIECTBAMH B COOTBETCTBUH C
HHCTPYKIUEH

TIPH BBITIOJTHEHUN TPAKTUIECKON

pa6otsr Ne 1.

BricTpauBaTh pa3BEépHyThIC MMCEMEHHBIC H YCTHBIC
OTBETHI C OMOPOH Ha MHPOPMAIIHIO U3 YUISOHUKA H
CIPaBOYHBIX MaTepHaJIOB, TPAMOTHO

JJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTebHbIE

pecypcsl
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BemtectBa 1 XUMHUECKHE
peakum

Utoro no pazzeny

Pasnes 2. Baxcneiinmne npeacTaBuTe M HEOPraHHYECKUX BelleCTB

2.1

Bosnyx. Kucnopon. Ilouarue
00 okcHmax

15

20

HCIIOJIB30BaTh U3YYCHHBIA INOHATUMHBINA ammapar
Kypca XUMHH.

Onpenenats NPHU3HAKKM XWMHUYECKHX DPEaKIHH,
ycnoBusi ux nporekaHus. OOBSCHITH CYIIHOCTb
(bM3UYECKNX W XUMHUYECKHX SBIEHUH C TOYKH
3peHus aTOMHO-MOJIEKYJIIPHOTO YYEHHSI.
KnaccupuuupoBaTh xumuyeckue peakuuu (1o
YHUCITy ¥ COCTAaBY PEarupyronmx U o0pa3yromuxcs
BemecTB). CocTaBiasaTh  GOpPMyIsl  OWHAPHBIX
BEUIECTB IO  BAJIEHTHOCTH M  OMNpEIENATh
BaJICHTHOCTH 110 (hopMyIiaMm BemiecTB. PaccTaBiars
KOO(pPUITMEHTHI B ypaBHEHHUAX  XUMHUYECKUX
peaknmii. HabmogaTh 1 OMUCHIBaTH OOBEKTHI MIPU
MpOBENECHUM JEMOHCTpauuid u J1abopaTOPHBIX
onbIToB. [IpoBOMUThE BBIMHCICHHS TIO (hOpMyliam
XUMHYECKUX  COCIWHEHWH W YpaBHEHHAM
XUMUYECKUX peakuuid. 1IpuMeHsTh €CTeCTBEHHO-
Hay4dyHbIe METOJbl IMO3HaHHWS (B TOM YHUCIIE
HaOIOJIeHNe, MOJEIMPOBAaHUE, OKCIEPUMEHT U
OCHOBHBIE oTeparyu MBICTTUTEITEHON
JIEeATeNPHOCTH  (CpaBHEHHE,  KiacCH(HKaIms)
BricTpanBaTh pa3BEépHyThIE MICEMEHHBIE U YCTHBIC
OTBETHI C ONOPOIl Ha MHPOPMAIHMIO U3 YIeOHHUKA U
CIPaBOYHBIX MaTE€PHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3YYEHHBIN MOHATUHHBIN anmapaT Kypca XUMUU

Hcnonp3oBaTh XMMHUYECKYIO CHMBOJIMKY Ui
coctaBieHHs (HOPMYINI BEIIECTB, MOJEKYJISPHBIX
YPaBHEHUN XUMHUYECKUX peEakIuii C ydacThueM
KHCIOpoa. XapaKkTepru30BaTh (OMHCHIBATh) COCTAB
BO3ayxa, (U3NYECKHEe M XHUMHYECKHUE CBOWCTBa
KHCIIOPO/Ia, CITOCOOBI €T0 MOYYeHNUs, TPUMEHEHHE
W 3HaYeHWe B TPHUPOJAEC W KHU3HH UEIOBEKa.
CpaBHHMBaTh peakiUy TOPEHHs U MENJIEHHOTO
okucieHusi. OOBACHATH CYINIHOCTh YKOIOTHIECKIX
mpo0OJieM, CBS3aHHBIX C 3arpsA3HEHHEM BO3AyXa.
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2.2

Boaopoa. Ilonstue o
KHUCJIOTaX U COJIAX

CnenoBath mnpaBuiaM OezomacHOil paboOThI B
7a00paTOpUM TPU HCIIOJIB30BaHUM XHUMUYECKOH
MOCYAbl W 00OpYIOBaHUS, a TaKkKe IpaBUIIaM

obparieHus C TOPIOYNMH BEIIECTBAMH.
[ImanupoBaTh W OCYIIECTBIATH Ha TPAKTHKE
XUMUUYECKHE SKCIIEPUMEHTHI, MIPOBOJIUTH

HaOJrofeHus, [eslaTh BBIBOABI IO pe3yJbTaTaM
JKCIIEPUMEHTa MpPH MPOBEICHUH J1abOpPaTOPHBIX
OMBITOB M TPAKTHUECKOH paboThl. BBUUCIATH
KOJINYECTBO BellecTBa, 00BEM Taza no Gopmysam.
YyacTBOBaTH B COBMECTHOH paboTe B TpyIIe.
BricTpauBaTh pa3BEpHyThIE MNCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOW HAa MHPOPMALHMIO U3 yUeOHHKA U
CIIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO HCITOJIb30BaTh
W3YUYEHHBI MOHATUIHBIN anmapaT Kypca XUMHUH.

PackpbeiBaThb CMBICH HU3y4aeMbIX TIOHATUH H
MPUMEHSATh ATH TOHSTHUS HPU OMUCAHUU CBOMCTB
BEUIECTB M WX NpeBpalleHuil. XapaKkTepu3oBaTh
(ommceIBaTH) (hM3MYECKHE M XUMHUSCKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJTy4YeHHs, TPUMEHEHHE.
Cobuparp mpuboOp U TOJYYECHUS BOJOPOJA.
Hcnonp30BaTh XWMHYECKYIO CHMBOJAKY  JUIS
coctaBieHHd (OPMyJl BEIIECTB, MOJEKYJISPHBIX
YpaBHEHUH XUMUYECKUX pEaKIUi C y4acTHEM
BOZOPOa. BEIYHCIATH MOJSIPHYIO Maccy BEIIECTB;
KOJMYECTBO BemecTBa, O0OBEM raza, Maccy
BewecTsa; [IpoBoauTh pacy€Tsl M0 ypaBHEHHSM
XUMHUYECKUX peaklIuid: KOJUYecTBa, OO0BEMa,
Macchl BEIIECTBA TI0 H3BECTHOMY KOJHMYECTBY,
00BEMy, Macce peareHTOB WIM MPOAYKTOB
peakiuu. CriepoBaTh  mpaBuwiaM — 0e30MacHOM
paboTel B JTa0OpaTOpWX TIPHU HCITOJIH30BAaHUH
XUMHYECKON TMOCyAbl W 000pYAOBaHUS, a TaKxke
rpaBuiiaM oOpaleHus C TOPIOYUMU BEIIECTBAMU B
ObITy. [I1aHMpOBaTH M OCYIIECTBIIATH HA MIPAKTHKE
XUMHYECKHE 9KCIIEPUMEHTHI, MPOBOJINTH
HaOJFOEHNs, NeJIaTh BBIBOABI MO pe3yiibTaTam
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23

24

Bopna. PactBopsl. [lonaTtue
00 OCHOBaHUSAX

OCHOBHBIE KJIaCCHI
HEOPTaHUYCCKUX
COEIMHEHUN

11

JKCIIEpUMEHTA. Y4acTBOBaTh B COBMECTHOM paboTe
B TpyIIIe

PackpbeiBaThb CMBICH U3y4aeMbIX TIOHATUH H
MPUMEHATh ATH TOHSITHUS MPH ONMHCAHUU CBOWCTB
BEIIECTB M WX IMpeBpalleHUuid. XapaKTepu30oBaTh
(dbu3udeckne W XUMHUYECKUE CBOWCTBA BOABI, €&
pOJIb KaK pacTBOPHUTENA B MPUPOIHBIX HPOIECCaX.
CocCTaBIATh ypaBHEHHUS XMMHYECKUX PpEaKIuil c
y4JacTHEM BOJIBI. OOBICHATH CYIITHOCTh
3KOJIOTHYECKUX npo0iem, CBSI3aHHBIX c
3arpsi3HEHHEM TPUPOAHBIX BOJI, CIOCOOBI OYUCTKU
BOABI OT MpHUMecel, Mepbl MO OXpaHe BOJ OT
3arpsisHeHus. [lmaHupoBaTh M OCYIIECTBIATH Ha
MPaKTUKE XUMHYECKHUE IKCIICPUMEHTHI, TPOBOJIUTH
HaOIOJIeHNsI, JeNaTh BBIBOJBI MO pe3yJbTaTaM
JKCIIEPUMEHTa TPH MPOBEICHUH J1aODOPATOPHBIX
ONBITOB M MpakTH4eckoil paboTel. CrenoBaTh
paBuiiaM 0e30TmacHo paboTHI B 1a00paTOPUH IPH
WCTIONB30BAaHUHM  XUMHYECKOW  TIOCYBI u
oOopynoBanus. I[IpoBOgWTH  BBIYUCIEHUS  C
MIPUMEHEHUEM TIOHSTHS «MacCOBas JI0JIsl BEIIECTBa
B  pacTBOpe». BrwicTpamBath  pa3BEpHYyTHIC
NMACEMEHHBIE W YCTHBIE OTBETHI C OMNOPON Ha
nHpOpPMALMI0 H3 Y4YeOHMKa U  CIPABOYHBIX
MaTEepUaIOB, TPAMOTHO HCIIOJIb30BaTh W3YYECHHBIN
MOHATUIHBIN anmnapaT Kypca XuMUU

KnaccudunupoBaTs u3ydaeMble BelIecTBA 10
coctapy u cBoicTBaM. CocTaBisiTh (HOPMYJIBI
OKCHJIOB, KHCJIOT, OCHOBaHMH, colel U Ha3bIBaTh
150.¢ o MeXITyHapOIHOU HOMEHKJIAType.
IIporHo3upoBaTh CBOICTBA BEIIECTB HAa OCHOBE
O0IMX  XMMHUYECKUX  CBOWCTB  HM3YYEHHBIX
KJIACCOB/TPYNII  BEIIECTB, K KOTOPHIM  OHH
oTHOCATCA. COCTaBIATh MOJIEKYJIIPHBIE YPABHEHUS
peakuuii, HIJLTIOCTPUPYIOIITUX XAUMHAYECKUE
CBOHCTBA M  CHOCOOBI TOJNYyYEHHsS BEILECTB
H3Y4YEHHBIX KJIaCCOB/TPyIIL, a TaKxke
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Hroro no pazpeny

30

MIOATBEPKIAIOMINX TEHEeTHYECKYyI0 B3aHMOCBS3b
Mexny HHMMH. [IpoM3BOANUTH BBIYUCIEHUS TIO
YPaBHEHUSIM XUMHYECKHX peakuuid. IlnmanupoBaTh
U OCYIIECTBIATh HAa NPAKTUKE XHMHYECKHUE
9KCIIEPUMEHTHI, MPOBOJAUTH HAOIIOACHUA, N€NaTh
BBIBOJIBI 110 pe3ysbTaTaM »JKCIEpUMEHTa Ipu
IIPOBEIEHUH 11a00paTOPHBIX OIIBITOB u
MpakTHUeckux pabor. CremoBarh mpaBUIIaM
OesomacHoil  paboTel B  JabopaTopuul  IMpH
WCTIONb30BaHUM  XMMUYECKOW  TMOCYyAbl |
o0opynoBanus.  BricTpaumBate  pa3BEpHYTHIE
MMMCBMEHHBIE M YCTHBIE OTBETHl C OINOpPOl Ha
nHpOpMaLMI0 M3 Y4YeOHMKa U  CIPABOYHBIX
MaTepHajoB, TPAMOTHO HCIOJIb30BaTh U3Yy4EHHBIH
MIOHATUIHBIN anmapar Kypca XUMUU

Pa3nen 3. Ilepuoanyeckuii 3axon u [lepuogudeckas cucremMa xumuueckux 3jieMmenToB /1. U. MengeaeeBa. CTpoeHne aTOMOB.

Xumnuyeckas cBaA3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkuuu

3.1

Ilepuoauueckuii 3aKoH 1
[Tepuonuueckas cucrema
XUMHUYECKUX 3JIeMEHTOB /I,
W. MengeneeBa. CtpoeHue
atoMma

PackppiBaTh CMBICT TEPUOAWYECKOTO 3aKOHA.
OnuceiBath crpoenue Tabnuibl «[leproanueckas
cucrema XUMUYECKUX 3JIEMEHTOB AN.
MenneneeBa». MojenupoBaTh CTpOEHHE aToMma,
SHEPIreTUYECKUX YpPOBHEH U TMOAYypOBHEH MpuU
TIOMOIIM PUCYHKOB, 3JEKTPOHHBIX KOH(pHUTYypariwii
u 3jekTpoHHOTrpadmuecknx (opmyn. IlosgcHITH
(bu3udeckuii  CMBICT  TIOPSIKOBOTO  HOMEPA,
HOMEPOB  TIEpuoja U  TPYIIbl  DJIEMEHTA.
XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI HEPBBIX
TPEX NMEePUOA0B, KAIMW, KaJbLIUNA U UX COEAUHEHUS
no nonoxeHuto B Ilepuonnueckoit cucreme [[.H.
MenneneeBa. OOBSACHATH O0INE 3aKOHOMEPHOCTH
B HU3MCHEHHMM CBOHCTB XHMHYECKHX DSJIEMEHTOB
(m3MeHeHue paanycoB aTOMOB,
ANEKTPOOTPULIATENILHOCTH, BaJICHTHOCTH) M HX
COCIMHEHUHA B IMpeAesiax MallbIX MEepUOJOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;
Y4yacTBOBaTh B COBMECTHOW paboTe B Mmape WM
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XuMHuueckas CBs3b.
3.2 OKUCIUTEIBHO- 8
BOCCTaHOBUTEIbHBIC PEAKIIUU

Hroro no pazaeny 15
PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME 68

rpymnme. BeicTpanBathk pa3BEPHYThIE MUCBMEHHBIE
U YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALUIO W3
yuyeOHHKa M APYIHMX HCTOYHHKOB, B TOM 4YHCIE
HuTtepnera

PackpbiBaTh  CMBICTI  HW3y4yaeMbIX  IOHSTHI.
Onpenenats  BUA ~ XUMHUYECKOH  CBSI3M B
coequHEeHHU. MoJenupoBaThk CTPOEHHE MOJEKYJI
[IpU MTOMOILIY PUCYHKOB, MOJIEIEH, 3IEKTPOHHBIX U
CTPYKTYPHBIX ¢dhopmyn.Mcnonp3oBath
XUMHUYECKYI0 CHMBOJIMKY JUISI  COCTaBJIECHHSA
dopMynm  BemiecTB, DIEKTpPOHHOTO  OamaHca
peaxruii. OnipeiessITh CTENeHb OKUCIECHHS aTOMOB
XAMHYECKUX JJIEMEHTOB 1o  (GopMyiaM W
COCTaBIATh (HOPMYJIBI OMHAPHBIX COSIWHEHUH IO
CTENCHU  OKUCICHUS  aTOMOB  XUMHYECKUX
3JIEMEHTOB. Ompenensrts OKHCITUTEIh u
BOCCTaHOBHUTENb. PaccTaBisTh KOX(QQHULUMEHTH B
cxemax MPOCTHIX OKHUCJIHUTENBHO-
BOCCTAHOBUTEJIBHBIX peakuuii METO/10M
3JIeKTpOHHOrO Oananca. HaGmonate XUMUYecKue
ONBITHl MO IUIaHY, AaHAJIM3UPOBATh U JENaTh
BeiBOABL. Mcnome3oBare WKT nns  co3manus
MOJIeJIei, TIOATOTOBKH MPE3eHTaIuil, JOKIAJA0B 10
TeMe. BbICTpauBaTh pa3BEPHYThIE NMHCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOW HAa MH(OPMAIHIO U3
y49eOHWKa W JPYTUX HCTOYHWKOB, B TOM YHCIIE
HNurepnera
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NNOYPOUYHOE IIVTAHUPOBAHMUE

8 KJIACC
Koanue
Jara
Tema ypoka crBo
Z;i;: yp 4acoB
IIpenmer xumun. Posib XUMuM B KU3HU
4- yenoBeka. Tera v BemiecTBa (omHouteHue K 1
8.09 XUMUU KAK K 8AJICHOU COCMABAIOUlell
Kynomypul)
A [TonsiTHE 0 METOIaX MTO3HAHUS B XHMHU
209 (omnowenue K xumuu Kax K 8ax*CHOU 1
cocmasasiouell Kyibmypbl)
IIpaktuueckast padora Ne 1 «IIpapuna
11- paboThI B Ta0OpaTOPHH U IPHEMBI
15.09 obpareHus ¢ 1a00paTOPHEIM 1
00opyIoBaHUEMY (COOMI00EHUE MEXHUKU
bezonacnocmu)
Yucreie BeniecTBa u cMecu. CriocoOb!
1. paszaeneHus cMeceit (opueHmamfﬂ Ha
15.09 PuMeHeHue XumMuveckux snanut npu. 1
peuenuy 3a0a4 8 0baacmu oKpyxcaioujell
cpeowi)
[IpakTuueckas pabora Ne 2 «Paznenenue
18- cMmeceil (Ha mpuMepe OYNCTKH MTOBapEeHHON
1
22.09  comm)» (cobniodenue mexHuKu
bezonacrHocmu)
18- ATOMBI 1 MOJIEKYJIBI 1
22.09
25- XHUMUYECKHE IMEMEHTHI. 3HaK! (CUMBOJIBI) 1
29.09  XMMHYECKHUX 3JIEMEHTOB

dopMupoBaHHe
GyHKUMOHAJBHOM
TPaMOTHOCTH

HaXO,Z[I/ITB " U3BJICKATh I/IH(I)OpMaLII/IIO;

MHTETPUPOBATh U MHTEPIPETHPOBATH COOOIIEHHUS TEKCTa;

OCMBICIICHUE U OIICHUBAaHUE COACPIKAHUS U (POPMBI
TEKCTa; BBISABISTH U XapaKTEePU30BATh CYIIICCTBCHHBIC
MIPU3HAKN XUMHUYIECKUX O0BEKTOB (SIBICHHUM);

pacCyKaaThb, BLICKA3bIBATH COOCTBEHHOE MHCHUE B
OTHOLICHWH aKTYyaJIbHbIX HAYYHBIX B3TJISA10B

Pemenne HCCICO0BATCILCKUX U KOMMYHUKATUBHBIX
3aJ1a4 MOCPEJACTBOM XUMUYECKOTO IKCIICPUMEHTA;
(hopmupoBanre yMeHHS 0€30ITaCHOCTH
KHU3HCACATCIBHOCTH

OCYIICCTBJIATH JICUCTBUS B XO04¢€ MOACINPOBAHNA chyauHﬁ

CBs3aHHBIX C npaKTqucxoﬁ JACATCIIBHOCTBIO YCIIOBCKA

Pemmenune uccrnenoBaTebCKiuX 1 KOMMYHHUKATHBHBIX
3a7a4 MOCPEACTBOM XUMHUECKOTO SKCIIECPUMEHTA;
(hopmupoBanre yMeHHS 0€30ITaCHOCTH
KHU3HCOACATCIBHOCTH

paccCyxxXaaTb, BEICKa3bIBATH COOCTBEHHOE MHEHHE B
OTHOLICHWHU aKTYyaJIbHbIX HAYUYHBIX B3TJIS/I0B

pacCyKaaThb, BLICKA3bIBATH COOCTBEHHOE MHECHUE B
OTHOLICHWH aKTYyaJIbHbIX HAYYHBIX B3TJIA10B

DJIeKTPOHHbIE
uugposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d210c

bu6nnoreka LJOK
https://m.edsoo.ru/ff0
d227e

bu6nmoreka IJOK
https://m.edsoo.ru/ff0
d23dc

Bbu6nnoreka IJOK
https://m.edsoo.ru/ff0
d26ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d28c8

bubmuoreka LIOK
https://m.edsoo.ru/ff0
d2a6¢

Bbu6nnoreka [JOK
https://m.edsoo.ru/ff0
d2be8



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

10

11

12

13

14

15

16

17

25-
29.09

16-
20.10

16-
20.10

23-
27.10

23-
27.10

10.11

HpOCTLIC 1 CJIOKHBIC BEIICCTBA

ATOMHO-MOJIGKyJ'IHpHOG yucHue

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
Xummaeckas popmyina. BameHTHOCTD
aTOMOB XUMHNYCCKUX JJIECMCHTOB

OTHOCHTENbHAS aTOMHAas Macca.
OTtHOCHTENbHAs MOJIEKYJISIpHAS Macca

MaccoBas 10711 XUMHYECKOTO 3JICMEHTA B
COCIMHCHHUHN

KonuuectBo Bemecta. Monb. MomnspHas
Macca

®dusnyeckre U XUMUYECKUE SBICHUS.
Xumuueckas peakius (OpueHmayus Ha
NPUMEHEHUE XUMUYECKUX 3SHAHUL npu
peuteruu 3a0ay 6 obacmu oKpyicarouen
cpeodsi)

[Ipu3Haku u yCIIOBUS MPOTEKAHUS
XUMHUYECKUX PEaKuil (opuenmayus na
NPUMEHEHUE XUMUYECKUX 3SHAHUL NpU
peuteruu 3a0ay 6 obacmu oKpyicarouent
cpeodsi)

3aK0H COXpaHEHUS MAaCCHI BEIICCTR.
XUMUYECKHe ypaBHEHUS

Brruncnennst KoamdecTBa, Macchl BEIIECTBa
M0 YpaBHEHUSAM XUMHUYECKHUX PEaKIuit

[Touck u n3BneYeHrne NHPOPMAIIHH.
WnTtepnperanyst ”HPOpMAIHIH.

OcMmpbICIIeHNE U OIIEHUBAHHUE COJIEPIKAHUS U (DOPMEI
TEKCTA.

Hcnonb3oBanue nHGOpMaIuy 13 TEKCTa

paccCyxxXaaTb, BEICKa3bIBATH COOCTBEHHOE MHEHMNE B
OTHOLICHWHU aKTYyaJIbHbIX HAYYHBIX B3TJISI0B

pacCyKaaThb, BLICKA3bIBATH COOCTBEHHOE MHECHHE B
OTHOLICHWH aKTYyaJIbHbIX HAYYHBIX B3TJIA10B

YMemno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC
MaTeMaTUYECKUE CYKJICHUS

‘YMeno BBICKa3bIBATh Xopouio 000CHOBaHHEIE
MaTEMATHYCCKUE CYKICHUA

VMeno BBICKa3bIBaTh Xopouio 000CHOBaHHBIC
MAaTeMaTHYCCKUEC CYKICHUA

Hayunoe oObsicHeHHE SBICHUIA.

[Tonnmanue 0coOEHHOCTEH eCTECTBEHHO-HAYYHOTO
HCCIJICJOBAHN.

HNHTrepnperanus JaHHBIX I [IOJYYEHHUS BBIBOJIOB

paccyKaaTb, BLICKA3bIBATH COOCTBEHHOE MHEHUE B
OTHOLICHWH aKTYyaJIbHbIX HAYYHBIX B3TJIAI0B

‘VYMeno BBICKa3bIBaTh xXopouio 000CHOBaHHEIC
MaTEMATHYCCKUE CYKICHUA

YMemno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC
MaTeMaTUYECKUE CYKIICHUS

bu6nmoreka IJOK
https://m.edsoo.ru/ff0
d2a6¢

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d2ds0

Bbu6nnoreka [JOK

https://m.edsoo.ru/ff0
d2eae

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d323c

bu6nmnoreka IJOK
https://m.edsoo.ru/ff0
d350¢

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d5230

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0
d37fa

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d3al6

Bbu6nnoreka LJOK
https://m.edsoo.ru/ff0
d3b8&8

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

18

19

20

21

22

23

24

25

10.11

13-
17.11

13-

17.11

20-
24.11

24.11

27.11
-1.12

27.11
-1.12

8.12

Knaccudukaiys XuMIIECKUX PEaKIInii
(coenuueHus, pa3noKEHUs, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHmKIoneanct. Odo0menne u
CUCTEMAaTHU3aIUs 3HAHUI (OmHoueHue K
XUMUU KAK K 8AXCHOU cocmaensioujelt
KYAbMYPbl, 20pO0CMb 3d 8KIAO POCCUTICKUX
U COBEMCKUX YUEHBIX 8 PA3BUMUE MUPOBOT
XUMUYECKOU HAYKU)

KontponsHas pabota Nel o Teme
«BelecTBa 1 XUMHUECKUE PEAKIIANY

Bosmyx — cMech ra3oB. CocTtaB Bo3ayxa.
Kucnoposi — 37eMEHT ¥ MPOCTOE BEIIECTBRO.
O30H

dusnueckue U XUMHUYECKHE CBOMCTBA
KUCJIOpo/a (peakiuy OKHCICHHUS, TOPCHHUE).
TTousttne 06 oxkcumax

CriocoObI OTy4eHHs KUCIOpOa B
71a00paTOPUH U IPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa (opuenmayus Ha
npUMeHeHue XUMU4eCKUX 3HaHutl npu
peulerHuy 3a0ay 8 obnacmu oKpyxcarouent
cpedvl)

TemnoBoii 3P PEeKT XUMUIECKON PEeaKIIH,
MOHATHE O TEPMOXUMUYECKOM YPaBHEHHH,
3K30- U DHAOTEPMHUYECKUX PEaKLIUAX

TormnuBo (HedTh, yroib 1 METaH).
3arps3HEeHHE BO3IyXa, CIIOCOOBI €T0
NPEAOTBPAILEHUS (OpUSHMAayUs Ha
npUMeHeHue XUMUYeCKUX 3HaHutl npu

paccCyxXaaTb, BEICKa3bIBATH COOCTBEHHOE MHEHHE B
OTHOLICHUU aKTYyaJIbHbIX HAYUYHBIX B3TJIS/I0B

[Nowuck n n3BneueHne HHGOPMAaIHH.
WnTepnperaryst nHGOpMaIHH.

OcMmpbICiIeHrE U OLIEHUBaHHUE COJEPKAHMS U (DOPMBI
TEKCTa.

Hcnonb3oBanue nHGopMamuy U3 TeKCTa

[owuck n n3BneueHne HHGOpMaLHH.
WnTepnperaryst nHGOpMaIHH.

OcMmpBICiIeHrE U OLIEHUBAHNUE COJEPKAHMS U (POPMBI
TEKCTa.

Hcnonp3oBanue nH(GOpMaMy 13 TeKCTa

Kputnueckoe paccMOTpeHHE JTOKANBHBIX, TTI00ATBHBIX
pobem.

[TonumaHue 1 OIleHKa pa3INyYHBIX B3MJIAI0B U
MHPOBO33PEHUM.

Kputnueckoe paccMOTpeHHUE JTOKANBHBIX, TI00aTbHBIX
pooiem.

[TonnManue U OIleHKa pa3IHNYHBIX B3IJIAI0B U
MHPOBO33PEHUM.

Kpurnueckoe paccMOTpeHHE JTOKAIBHBIX, TTI00aIbHBIX
pobiiem.

[TonumaHue 1 OIleHKa pa3INYHBIX B3IJIAI0B U
MHPOBO33PEHUM.

Kputnueckoe paccMOTpeHHE JTOKANBHBIX, TTI00ATBHBIX
mpobem.

ITonumanue n OILICHKA pa3/IMYHBIX B3TJIA0B U
MHPOBO33PEHUM.

bubmuoreka LIOK
https://m.edsoo.ru/ff0
d3f34

bubmuoreka LIOK
https://m.edsoo.ru/ff0
d40c4

bubmuoreka LIOK
https://m.edsoo.ru/ff0
d4290

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d448e¢

bu6nmnoreka IJOK
https://m.edsoo.ru/ff0
d4614

bu6nnoreka IJOK
https://m.edsoo.ru/ff0
d497a

bu6nmnoreka IJOK
https://m.edsoo.ru/ff0
d4790

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d4cda



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

26

27

28

29

30

31

32

33

8.12

11-
15.12

11-
15.12

18-
22.12

18-
22.12

25-
29.12

25-
29.12

12.01

peuieHuu 3a0ay 8 ooaacmu OKpyxcaroujel
cpeobl, 0co3HANUEe IKONOUYECKUX NPOOIeM
u nymeti ux peuteHus,)

[Ipaktuueckas padota Ne 3 o Teme
«Ilomyuenue u cobupaHue KUCIOpoa,
M3yYEHHUE ero CBOMCTBY (cobrodenue
mexnuxu 6e30nachocmu)

BOI[OpO,Z[ — DJICMCHT M IMMPOCTOC BCUICCTBO.

Haxoxnenue B npupoje

dusnyeckre U XUMUYECKUE CBOICTBA
BoJlopoja. [IpumeHeHue Botopoaa

TTousiTHE 0 KHCIIOTAaX U COJIIX

Crioco0bI Noay4YeHHs BOAOPOIA B
nmabopaTopuu

IIpaxtraeckast padota Ne 4 o Teme
«Ilomydenue u coOupaHue BoIOpoa,
U3yUYCHHE eT0 CBOUCTBY (cobnmodenue
mexHuKu be3onacrHocmi)

Mounsipablii 006EM Ta30B. 3aKOH ABOTaIpoO

Brruncnenust 00b6Ma, KOTHUIECTBA
BELIECTBA 'a3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BbEMY

Petrenue uccnenoBaTenbCKUX ¥ KOMMYHUKATUBHBIX
3a/1a4 MOCPEACTBOM XUMHUIECKOTO IKCTIEPUMEHTA;
dhopmupoBaHre yMeHHUsS 6€30IMaCHOCTH
JKU3HENIEATCILHOCTH

Hayunoe 00bsicHEHHE SBICHUIA.

[Tonnmanue 0coOEHHOCTEH eCTeCTBEHHO-HAYYHOTO
HCCIICOBAHUS.

WuTepriperalius JaHHBIX A7 MTOTYYEHUS BHIBOJOB

paccCyxxXaaTb, BEICKa3bIBATH COOCTBEHHOE MHEHHE B
OTHOLICHWHU aKTYyaJIbHbIX HAYYHBIX B3TJISI0B

[Nowuck n n3BneueHne HHGOPMALHH.
WnTepnperaryst nHGOpMaIHH.

OcMmBICiIeHrE U OLIEHUBAHNUE COJEPKAHMS U (POPMBI
TEKCTa.

Hcnonb3oBanue nHGOpMaIMy 13 TEKCTa

[owuck n n3BneueHne HHGOpMaLHH.
WnTepnperaryst nHGOpMaIHH.

OcMmBICiIeHrE U OLIEHUBAHNUE COJEPKAHMS U (POPMBI
TEKCTa.

Hcnonb3oBanue nHGOpMaMy 13 TEKCTa

Perienue uccnemoBaTeNbCKUX 1 KOMMYHUKATHBHBIX
3aj]1a4 MOCPEJICTBOM XUMHUYECKOTO IKCIIEPHMEHTA;
(dhopMupoBaHue yMeHHsI 0€30MIaCHOCTH
KHU3HEACATEIHHOCTH,

noanManue TpeboBanuit Th mpu padote ¢ BemecTBamu,
YTCHUEC DTUKCTOK

VMeno BBICKa3bIBaTh Xopouio 000CHOBaHHBIC
MAaTeMAaTHUYCCKHUEC CYKICHUA

‘YMeno BBICKa3bIBATh Xopouio 000CHOBaHHEIE
MaTeMaTHYCCKHUC CYXKICHUA

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d4ae2

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d4ddo

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d4ddo

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d50d2

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d4ddo

Bbu6nnoreka [JOK
https://m.edsoo.ru/ff0
d4f42

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d542e

bu6nmoreka IJOK
https://m.edsoo.ru/ff0
d55a0



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

41

12.01

15-
19.01

15-
19.01

26.01

22-
26.01

29.01

02.02

29.01

02.02

9.02

Brruucnenns 005EMOB ra3oB 10 YpaBHEHUIO
Peakiuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOLIEHUH Ira30B

dusnyeckre 1 XMMHUUECKHE CBOMCTBA BOJIBI
(opuenmayus Ha nPUMEHeHUe XUMUYECKUX
3HAHUU NpU peweHuy 3a0a4 8 oobracmu
oKkpydicarowetl cpeowl)

CocraB ocHoBanui. [TonsTue 00
WHIUKATOPAX (OpueHmayus Ha npumeHenue
XUMUYECKUX 3HAHUL NPU peueHUU 3a0a4 8
obracmu okpydicarouerl cpeovt)

Bona kak pactBoputens. HachimeHHbie 1
HEHACBIIIICHHBIE PACTBOPBI. MaccoBas 1oJst
BEIIIECTBA B PACTBOPE (Opuenmayus Ha
NpUMEHeHUe XUMUYECKUX 3HAHULL npu
peutenuuy 3a0a4 8 061acmu OKpyicaioujell
cpedvl)

[paktuueckas padota Ne 5 o Teme
«[IpuroToBneHmne pacTBOPOB C
onpeaeIEHHON MaccoBOH JoJiei
PacTBOPEHHOTO BEIIECTBAY (COOMOOeHUE
mexHuxu 6e30nacHocmu)

KonTponbHas pabora No2 mo Teme
«Kucnopoa. Bonopoa. Bona»

Oxkcupl: cocTas, KtaccupuKkanus,
HOMEHKJIATypa

ITony4yeHne u XMMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

YMeno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC
MaTeMaTUYECKUE CYKIICHUS

[Nowuck n n3BneueHne HHGOPMAaIHH.
WnTepnperaryst nHGOpMaIHH.

OcMmpbICiIeHrE U OLIEHUBaHHUE COJEPKAHMS U (DOPMBI
TEKCTa.

Hcnonb3oBanue nHGOpMaIMU U3 TEKCTa

Hayunoe oObsicHeHHE SBICHUIA.

[Tornmanne 0COOEHHOCTEH eCTECTBEHHO-HAYIHOTO
HCCIIEIOBAHNA.

WHTeprnperanius JaHHBIX A7 MOIY4YEHUS BHIBOJOB

[ouck u u3BIEUeHNUE MHPOPMAIIHH.
Wutepnperarust HHPOPMAIHH.

OcMEICIIeHNE 1 OTICHUBAHUE COMEPKAaHUS U (DOPMBI
TEKCTa.

Hcnonws3oBanue nHGOpMAIUK U3 TEKCTA

Pemenne uccrienoBaTenbcKiuX 1 KOMMYHHKATHBHBIX
3a/1a4 MOCPEACTBOM XUMUIECKOTO IKCTIEPUMEHTA;
(dhopMupoBaHue ymeHUs 0€30aCHOCTH
KHU3HEACATEITHHOCTH,

noanManue TpeboBanuit Th mpu padote ¢ BemecTBamu,

YTCHHUEC 3THKCTOK

[Nowuck n n3BneueHne HHGOPMaLHH.
WnTepnperanyst nHGOpMAIHH.

OcMmpBICIIeHNE U OLIEHUBAHNUE COJEPKAHMS U (POPMBI
TEKCTa.

Hcnonb3oBanue nHGOpMaIMy 13 TEKCTa

[ownck n n3BneueHne HHGOpMaLHH.
WnTepnperaryst nHGOpMAIHH.

OcMmpBICiIeHrE U OLIEHUBaHHUE COJEPKAHMS U (POPMBI
TEKCTa.

bubmuoreka LIOK
https://m.edsoo.ru/ff0
d5708

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d587a

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d59¢e2

bubmuoreka 1IOK
https://m.edsoo.ru/ff0
d5b40

Bbu6nnoreka [JOK
https://m.edsoo.ru/ff0
d5eba

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d6342

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d664e

bubmuoreka IIOK
https://m.edsoo.ru/ff0
d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

43

44

45

46

47

48

49

9.02

12-
16.02

12-
16.02

19-
22.02

19-
22.02

26.02

01.03

26.02

01.03

04-
07.03

OcHOBaHUS: COCTaB, KJIacCUPUKAIIHS,
HOMEHKJIATypa

[TorydeHnue u XUMHYECKUE CBOHCTBA
OCHOBaHHUI1

Kucnotsr: cocras, knaccuduxanus,
HOMEHKJIaTypa

ITonmy4yeHne u XMMHUYECKUE CBOMCTBA KUCIIOT

Comnm (cpennme): HOMEHKIIATypa, CIIOCOObBI
IMMOJIY4YCHU A, XUMHNYCCKUC CBOMCTBA

IIpaktrueckas padora Ne 6. Permenne
SKCIIEPUMEHTAIBHBIX 337124 TI0 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKUX
COCTMHECHUW» (COoOMI00€eH e MeXHUKU
bezonacrnocmu)

I'enernueckast CBSI3b MEXKAY KiIaccaMu
HEOPTraHWYECKUX COCTMHCHUH (paszsumue
HAYYHOU JH0O03HAMENLHOCMU)

O000111eHIE U CUCTEMATU3alHs 3HAHUI

Hcnonp3oBanue nHGOPMAIUK U3 TEKCTA

Hayunoe o0bsicHeHNE SIBIICHUT.

ITornmanue 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOTO
HCCIICIOBAHUS.

WuTepriperaiiust JaHHBIX 1711 TIOTYYEHUS BHIBOJOB

[ownck n n3BneueHne HHGOpMaLHH.
WnTepnperaryst nHGOpMaIHH.

OcMmpbICiIeHrE U OLIEHUBAHHUE COJEPKAHMS U (POPMBI
TEKCTa.

Vcnonp3oBanue nH(OpMaMy 13 TeKCTa

Hayunoe oObsicHeHHE SBICHUIA.

ITornmanue 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOTO
HCCIJIEJOBAHNA.

WHTepnperaiysi JaHHBIX I TOJTY4YEHHUS BEIBOJOB

[Nowuck n n3BneueHne HHGOPMALHH.
WnTepnperaryst nHGOpMaIHH.

OcMmBICiIeHrE U OLIEHUBAHNUE COJEPKAHMS U (POPMBI
TEKCTa.

Hcnonb3oBanue nHGOpMaIMy 13 TEKCTa

Hayunoe oObsicHEeHHE SBICHUIA.

[TornManne 0cOOEHHOCTEH eCTECTBEHHO-HAYIHOTO
HCCIJIEIOBAHNA.

WHTeprnperanius JaHHBIX A7 MOIY4YEHUS BEIBOJOB

Pemenune uccnenoBaTenbckux 1 KOMMYHUKaTHBHBIX
3aJ1a4 MOCPEACTBOM XUMUYECKOT0 SKCIIEPUMEHTA;
(hopmupoBanre yMeHHS 0€30ITaCHOCTH
JKU3ZHENIEATEIIbHOCTH;

noHnManue TpeboBanuii Th mpu paboTte ¢ BemecTBamu,
YTEHHE ITHKETOK

Hayunoe oObsicHEeHHE SBICHUIA.

[TornManne 0cOOEHHOCTEH eCTECTBEHHO-HAYIHOTO
HCCJIEJOBAHNA.

WHTepnperanusi JaHHBIX U1 TOJTY4YEHHUS BHIBOJOB

paccyKaaTb, BLICKA3bIBATH COOCTBEHHOE MHEHUE B
OTHOLICHUU aKTYyaJIbHBIX HAYYHBIX B3TJIA10B

Bbu6nnoreka LJOK
https://m.edsoo.ru/ff0
d67ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0
d67ca

Bbu6nmoreka IJOK
https://m.edsoo.ru/ff0
dfee2

bubnuoreka [JOK
https://m.edsoo.ru/ff0
dfee2

bubmuoreka IIOK
https://m.edsoo.ru/00
ad9474

bu6nmnoreka IJOK
https://m.eds00.ru/00
ad9b7c

bu6nmoreka IJOK
https://m.eds00.ru/00
ad9as50

bu6nmoreka IJOK
https://m.eds00.ru/00
ad9cb2
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KonTponbHas pabora Ne3 mo teme
"OCHOBHBIE KJTaCChl HEOPTAHUYECKUX
COCTMHEHHM "

[lepBBie TOMBITKY KJIACCH(PUKAIIH
XUMUYECKUX 3JIeMeHTOB. [loHsATHE 0
TPYIIax CXOAHBIX JIEMEHTOB

Ilepuonnueckuii 3axon u Ilepuonnueckas
CHCTEMa XUMHUYECKuX 3jiemenToB JI. W.
MeHneneeBa (omHouleHue K XUMUu Kax K
BADICHOU cOCmagsitoweti Kya1bmypul,
20poocmyb 3a 8KIAO POCCULICKUX U
COBEMCKUX VUEHBIX 8 pa38UmMUe MUPOBOLU
XUMUYECKOU HAYKU)

[lepuoapl, rpynIsl, HOATPYIIIIEL

Crpoenne atoMoB. CocTaB aTOMHBIX sIIEP.
M3oTonsl

CrpoeHne 3JIeKTPOHHBIX 000JI0YEeK aTOMOB

aneMeHToB llepuonnueckoit cucremst . H.

MenpeneeBa (pazeumue HayyHOU
JN10003HAMENIbHOCMU)

XapaKkTepuCTHKa XUMHUIECKOTO 3JIEMEHTa
IO ero nojoxxexuto B [lepuonnueckoi
cucteme JI. 1. MenneneeBa

3nauenue [lepnoauueckoro 3aKoHa ajst
pa3BUTHS HayKu U nipaktuku. . W.
MenneneeB — y4€HBIN, eaaror u
TpaXIaHUH (OMHOWEHUe K XUMUU KAK K
BADICHOU COCMABAIOWEl KYIbHypbl,
20p00CMb 3d BKAAO POCCULICKUX U
COBEMCKUX VUEHBIX 8 pa38UmMue MUPOBOLU
XUMUYECKOU HAYKU)

[Nowuck n n3BneueHne HHGOPMAaIHH.
WnTepnperaryst nHGOpMaIHH.

OcMmpbICiIeHrE U OLIEHUBaHHUE COJEPKAHMS U (DOPMBI
TEKCTa.

Hcnonb3oBanue nHGOpMaIMU U3 TEKCTa

[ownck n n3BneueHne HHGOpMaLHH.
WnTepnperaryst nHGOpMaIHH.

OcMmpBICiIeHrE U OLIEHUBAHHUE COJEPKAHMS U (POPMBI
TEKCTa.

Hcnonb3oBanue nHGopManmuy U3 TeKCTa

[Touck u n3BnevYeHrne NHPOPMAaIHH.
WnTtepnperanyst ”HPOpMaIIH.

pacCyKaaThb, BLICKA3bIBATH COOCTBEHHOE MHECHUE B
OTHOLICHWH aKTyaJIbHbIX HAYYHBIX B3TJIAI0B

[Touck u n3BneYeHrne NHPOPMAIIHH.
WnTtepnperanyst ”HPOpMAIIH.

pacCyxaarb, BEICKa3bIBATh COOCTBEHHOE MHCHHE B
OTHOLICHWH aKTYyaJIbHbIX HAYYHBIX B3TJISA10B

[ouck u u3BIEUeHNUE MHPOPMAIIHH.
Wutepnperarust HHPOPMAIHH.

OcMEICIIeHNE 1 OTICHUBAHUE COMEPKAaHUS U (DOPMBI
TEKCTA.

Hcnonb3oBanue HHGOpMAIMU U3 TEKCTA

bubmuoreka LIOK
https://m.edsoo.ru/00
ad9ela

bubnuoreka [JOK
https://m.edso0.ru/00
ad9ffa

bubmuoreka LIOK
https://m.edsoo.ru/00
ada52c

bubmuoreka IIOK
https://m.edsoo.ru/00
ada52¢
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https://m.edsoo.ru/00
ada342

bu6nuoreka [JOK
https://m.edso0.ru/00
ada6bc

bubnuoreka [JOK
https://m.edso0.ru/00
adag24

bubmuoreka [IOK
https://m.edso0.ru/00
ada96e
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8- PesepBHerii ypok. O0o0mIeHNE U
12.04  cucremarmzanus 3HaHuil. BIIP

Kontponbnas padora Ne4 o teme

15-

19.04 «Crtpoenne aTroma. XuMHIecKas CBA3bY /
) Bcepoccuiickast mpoBepouyHasi padboTa

15- DIEeKTPOOTPULATEIBHOCTh aTOMOB

19.04 XUMHUYECKHAX DJIEMEHTOB

15- "

19.04 OHHAas XMMHYECKAS CBA3b

22- KoBanenTHas mmoiaspHas XUMUYECKast CBA3b
26.04 p

22- KoBasieHTHas HenossipHas XuMU4ecKas
26.04  cBsa3b

29.04

- CreneHpb OKHUCIEHNS

03.05

29.04

i OKHUCINTEIbHO-BOCCTAHOBUTEILHBIE
03.05 PeaKuwu

29.04

- OKHUCIATEIN U BOCCTAHOBUTEIH

03.05

13- PeszeprubIii ypok. O600meHNe 1

17.05 cHCTEMaTH3aIus 3HaHUH
27- Pezepsuslii ypok. O6001eHne u
31.05 CUCTEMAaTH3alMs 3HAHU I

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

OcMmpbICiIeHrE U OLIEHUBaHHUE COJEPKAHMS U (POPMBI
TEKCTa.
Hcnonp3oBanue nHGOpMaMy 13 TEKCTa

OcMbIcTieHne B OLIEHUBAaHUE COJlEpKaHUs 1 HOPMBI
TEKCTA.
Hcnonb3oBanue nHGOpMaIuy U3 TEKCTa

[owck n n3BnevYeHne NHPOPMAIIHH.
Wntepnperanyst ”HPOpMAIIH.

OcMbIcTieHre B OLICHUBAaHUE COJlEpKaHUs 1 (HOPMBI
TEKCTA.
Hcnonb3oBanue nHGOpMaIuy U3 TEKCTa

OcMEICIIeHNE 1 OTICHIBAHUE COJEPKAaHUS U (DOPMBI
TEKCTA.
Hcnonp3oBanue nHGOpMAIUK U3 TEKCTA

OcMBICIICHUE U OIICHUBAHHUE COJICPIKAHUS U (DOPMBI
TEKCTa.
Hcnonp3oBanne nHMOpMAINH U3 TEKCTA

OcMEICIIeHNE 1 OTICHUBAHUE COJCPKAaHUS U (DOPMBI
TEKCTA.

Hcnonbp3oBanue nHGOpMAIUK U3 TEKCTA
OcMBICIICHUE U OIICHUBAHHUE COJICPIKAHUS U (DOPMBI
TEKCTA.

Hcnonb3oBanue HHGOpMAIHU U3 TEKCTA
OcMEICIIeHNE 1 OTICHUBAHUE COJCPKAaHUS U (DOPMBI
TEKCTA.

Hcnonp3oBanue nHGOpMAIUK U3 TEKCTA

bubmuoreka LIOK
https://m.edso0.ru/00
ada96e

bu6nmoreka IJOK
https://m.edsoo.ru/00
ada96e¢

bubnuoreka [JOK
https://m.edsoo.ru/00
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bu6nmoreka IJOK
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bubnuoreka [JOK
https://m.edsoo.ru/00
adaab®

bu6nmoreka IJOK
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bubnuoreka [JOK
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bu6nmnoreka IJOK
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bubnuoreka [JOK
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bubmuoreka IIOK
https://m.eds00.ru/00
adb33c

Bbu6nnoreka [JOK
https://m.edsoo.ru/ff0
d61c6
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MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

8 KJIACC
Kon
NPOBEpPsIeMOro IIpoBepsieMble peAMETHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIT 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 0011Iero 00pa3oBaHus
pe3yabTaTa
1 ITo Teme: «IlepBoHAYATBEHBIE XUMUYECKUE TTOHATHS
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHUN: aTOM, MOJIEKyJa, XUMHUYECKUNA 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASI M HEOTHOPOIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASL ATOMHAsI M MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca,
1.1 MaccoBas A0JIsI XUMHYECKOTO DIIEMEHTA B COSTMHEHUH, MOJISIPHBIA 00BEM, XUMIUYECKasl peakins, Ki1acCu(UKalus peakiiuii: peakui COeTUHEHUS,
peaKIum pa3oKeHus, peakIny 3aMEeIeHHS, PEaKI[ii 0OMeHa, 9K30- U SHAOTEPMUIECKHE PEaKIIH, TeTUIOBOI 23 PEeKT peaKknn, pacTBOp, MaccoBas
JIOJISI BEIECTBA (TIPOIEHTHASI KOHIICHTPAIIHSI) B PACTBOPE
1.2 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSITh 3TU MOHITHUS IPU ONUCAHUH BEIIECTB U UX NPEBpalICHUI
1.3 HCIOJIb30BaTh XUMHUECKYIO CHMBOJIMKY JJIs COCTaBJICHUs (hOPMYJT BEIIECTB M YPABHEHUH XUMUYECCKHUX PEaKIUN
1.4 pAaCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEILIECTB, NOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaipo
1.5 OTIPE/ICTISTh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
1.6 KJIaCCH(DUIMPOBATH XMMHYECKHE PEAKIHH (TT0 YUCITY U COCTABY YYACTBYIONIUX B PEAKITHH BEMIECTB, 11O TEIIOBOMY d(hdexTy)
1.7 BBIYMCJIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUUCJIATH MACCOBYIO JIOJIF0 XUMHUECKOTO 3JIeMEeHTa 10 (HOpMYJIie COSAMHEHUS,
1.9 BBIYUCIISITh MACCOBYIO JIOJIFO BEHIECTBA B PACTBOPE
1.10 MPUMEHSTh €CTECTBEHHOHAYYHBIC METO bl TO3HAHUS — HAOJIIOJICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PeasTbHBIA U MBICJIICHHBIN )
2 ITo Teme: «Bakneilnve npeIcTaBUTEIN HEOPTAaHUUESCKIX BEIIECTBY
2.1 pPACKpBbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: OKCUJ, KUCIOTA, OCHOBAHUE, COJIb
2.2 OTIPECTIATh MPUHAUICIKHOCTH BEIIECTB K ONPEAETIEHHOMY KIIACCY COSAMHEHUH 10 (hopMyiam
2.3 KJIacCH(pUIMPOBATH HEOPTAaHNIECKUE BEIICCTBA
24 XapaKTepu3oBaTh (omrucHIBaTH) O0IINE XUMUIECKHE SBOﬁCTBa BELLECTB PA3JIMYHBIX KJIACCOB, IOJATBEPKAas ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YpPaBHEHUI COOTBETCTBYIOMINX XUMHUYECKIX PEaKIUun
25 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOTO COCTaBa, BO3MOXKHOCTH IMPOTEKAHUS XUMUYECKUX MPEBpaIlCHUN
B Pa3IUYHbBIX YCIOBHIX
CJIEJIOBATh MPaBHJIAM IIOJI30BAHMS XMMHYECKOW MOCYAOH M JabopaTopHBIM 00OpyAOBaHHEM, a TAKKe MpaBHJIaM OOpAIICHHS C BEIIECTBAMHU
B COOTBETCTBHUH C MHCTPYKITUSIMHU TIO0 BBITIOJIHCHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOTYUYEHUIO U COOMPAHUIO Tra3000pa3HbIX BEIIECTB
2.6 (BomopoJa u KUCIOpOa), IPUTOTOBICHUIO PACTBOPOB C OMpPENeIEHHOM MacCcOBOM JToyiel pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U MIPOBOIUTH
XUMUYECKUE 3KCTIEPUMEHTHI
10 PacIIO3HABAHHWIO PACTBOPOB MIEIOUYEH M KHUCIIOT C TIOMOIIHI0 HHANKATOPOB (JIakMyc, (heHOI(PTAICHH, METHIIOPAHK U APYTHE)
2.7 IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOU peakliuu
3 ITo teme: «Ilepuoanueckuii 3axon u [lepuoanueckas cucreMa xumuueckux 3neMeHToB /. M. Menzaeneera. CTpoeHne aToMOB. XUMHYECKas CBSI3b.

OKHCIINTEILHO-BOCCTAHOBUTEIIHHBIC pcaknumn»




PAaCKpbIBAaTh CMBICII OCHOBHBIX XHUMHUYCCKUX TIOHSITHH: AApO aToma, 3HeKTpOHHLIfI clion aToMa, aTOMHasa 0p6I/ITaJ'II>, paanycCc atoMa, XuMHU4YCCKasd

3.1 CBSI3b, TIOJISIPHAS M HETIOJSIPHAS KOBAJIGHTHAS CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTD, HOHHAS CBSI3b, MOH, KATHOH, AaHWOH, CTCTICHh OKHMCIICHUS

3.2 KJIAaCCH(DUIMPOBATH XUMHIECKHE dJICMEHTBI

33 OIINUChIBATH U xapaKTemeBaTL T36J’II/I‘IHYIO (1)OpMy HepHOZ[quCKOﬁ CUCTEMbI XUMHWUYCCKHUX DJICMCHTOB: pastanL IIOHATHUA «TJIaBHAA Ho;[rpynna
(Arpynma)» u «nobouHas noarpynna (brpynma)y, «Manbiey U «00JIBIIHE) MePHO b

34 packpsiBaTh cMbIci [leproandeckoro 3akona /.M. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAaHHUE MTEPHOAMYECKON 3aBUCHMOCTH CBOMCTB XHMHYEC-

) KHUX JIEMEHTOB OT MX M0J0keHus B [lepuoanyeckoit cucreme

COOTHOCHUTH 0003HAUYCHMS, KOTOPhIE UMEIOTCs B Tabmure «lleproamdeckas cucteMa XUMHUYECKHUX dieMeHToB [I.M. MeHmeneeBay ¢ YUCIOBRIMU

35 XapaKTEpUCTUKAMU  CTPOCHHS  aTOMOB  XHMHYECKHMX  JJIEMEHTOB  (cocTaB W 3apsiig  spa, o0miee  Yuclio  DJIEKTPOHOB
Y pacIpe/ieIeHHe MX 10 DIIEKTPOHHBIM CJIOSIM)

3.6 OTIPE/ICTISTh CTENeHbh OKUCIICHHUS DIIEMEHTOB B OMHAPHBIX COCTMHEHHSIX

37 OTIPEIIEIATh BH]I XUMHUYECKOH CBSI3U (xoBajeHTHAS )74 HOHHA)

B HCOPraHWYCCKUX COCIANUHCHUIX

HPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUS
1 [lepBoHAYATEHBIE XUMUYECKHIE TOHSITHS
1.1 [Ipenmer xumun. Porb xumun B KU3HU YeloBeka. XUMHS B CUCTeMe HayK. Tena u BemecTBa. dDu3mueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHE
BEIICCTB
1.2 [TonsiTHe 0 MeTOMaxX MO3HAHUS B XUMHUH. UncThie BemecTBa M cMecH. CIIocoObl pa3esIeHHs CMECe
1.3 ATOMBI M MOJICKYJIBI. XMMHUYECKHE 3IEeMEHThI. CHMBOJIBI XUMHYECKUX 3JI€MEHTOB. [IpOCThIC U CII0KHBIC BENIECTBA. ATOMHO-MOJICKYJIIPHOE YICHHE
14 Xumudeckast Qopmyna. BaleHTHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENBHAs aTOMHas Macca.
' OTHOCHUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBas 10JIsI XHMHYECKOTO DJIEMEHTa B COSTMHEHUHT
15 KonuuectBo BermecTsa. }\/IOJ‘IB. MomsipHas mMacca. B3anMOCBs3b KOJIMYECTBa, MAacCHl M YHCA CTPYKTYPHBIX €AWHHWI] BellecTBa. Pacdérel mo dopmynam
XUMHNYCCKUX COCANHCHUU
1.6 dusnyeckre 1 XUMUYECKHE SIBJICHUS. X UMHUYeCKast peaKkuuAa u eé IIPU3HAKU. 3akoH COXpaHCHHUA MaCChI BEUICCTB. XuMHYecKre YpaBHCHUA. Knaccy](bm(aupm
XMMHYECKUX PEaKIuid (COSMHEHNUS, Pa3IoKEeHHs, 3aMeleHHs], 00OMeHa)
XUMUYECKH HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYJIOi, C TMpaBmwiaMu paboThl B JabopaTopuu W HpuéMamu oOpalleHus ¢ J1abopaTOpHBIM
obopymoBaHHEM, M3yUYCHUE W OMHUCaHNE (PU3UUECKUX CBONCTB 00pa3lloB HEOPTaHWIECKUX BEIICCTB, HAOMIOMeHUE (U3MUeCKuX (TUTABJICHHE BOCKA, TAsHHC
JIb/Ia, pACTHPAHUE caxapa B CTYIIKE, KUTICHHE ¥ KOHJICHCAIUS BOJBI) U XUMHYECKUX (TOPEHUE CBEUYH, MPOKATMBAHKE MEIHOUM MPOBOJIOKHU, B3aMMOICHCTBUC
1.7 MeJa C KHCJIOTOMH) SIBIIEHUH, HaOIF0IeHNE U OMTUCaHHe MPU3HAKOB IMPOTEKAHUS XUMIUECKUX Peakinii (pa3ioKeHre caxapa, B3auMOACHCTBUE CEPHON KHCIIOTHI
¢ xyopunoMm Oapwsi, pasiokenue rumpokcuma Menu(ll) mpum HarpeBaHWm, B3amMoOJeHCTBHE kene3a ¢ pactBopoMm comm Memu(ll), m3ydeHne cmocoOoB
paszeneHus cMmeceil (C MOMOIIBIO MarHuTa, (GUIBTPOBAHME, BBHIIAPUBAHWE, TUCTHIUIALNA, XpoMaTorpadus), MpoBeJeHHEe OUYMCTKH TOBApPEHHOM COJIH,
HaOJIIOJICHHUE W ONMCAHKE PE3YJIbTATOB IPOBEACHUS OIBITA, WILTFOCTPUPYIONIETO 3aKOH COXPAHEHUS MAaCChl, CO3IaHNE MOJIeNIeH MOJICKY (I1apOCTEPIKHEBBIX )
2 BaxHeiimme npeacTaBuTeN HEOPraHUIECKUX BEIIECTB




Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHUS

2.1

Bo3ayx — cmech razoB. CocraB Bo3myxa. Kucnmopon — sjgeMeHT M mpocToe BellecTBO. HaxokaeHne Kuciopona B MpUpoae, PU3MYECKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunsl. Ilpumenenne kucinopona. CrocoObl MOMy4YeHUs! KUCIOpoJa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopot
KuciopoJa B npupoje. O30H — aJuloTponHas MOJU(PUKALIUSI KUCIOPOAa

2.2

TennoBoi 3PGEeKT XUMHUIECKON peakiny, TEPMOXUMHUYECKHE YpPaBHEHUS, SK30- W HJOTEPMHUYECKHE peaklUuH. TOIUIMBO: Yroilb U METaH. 3arps3HeHue
BO3/yXa, YCHJICHUE MMaPHUKOBOTO 3¢ dekra, paspynieHre 030HOBOTO CIIOS
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BO,Z[OpO,Z[ — 3JICMCHT U IIPOCTOC BCIICCTBO. HaXO)KILGHI/Ie BOAOpOJa B IIpUpPOAaC, (l)I/I3I/I‘I€CKI/I6 1 XUMHUYCCKHUE CBOﬁCTBa, IIPUMCHCHUC, CIIOCOOBI TMOJy4YCHHUS. Kucnorsr
1 COJIN

2.4

MoutsipHBII 00hEM ra30B. Pacu€Thl M0 XUMHUYECKAM YPAaBHEHHUSM

2.5

duznueckue CBoicTBa BOAbl. Bona kak pactBoputens. PacTBopbl. HacklllleHHBIE M HEHACBIILEHHBIE PACTBOPBL. PacTBOpUMOCTE BelecTs B Boje. MaccoBas
JIOJIsl BEIleCTBA B pacTBOpe. XMMHUYeCKHe cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MpHUpoOJE U B KHU3HU uenoBeka. KpyroBopoT BoAbI B IpPUPOJE.
3arpsizHeHre NPUPOIHBIX BoA. OXpaHa M OYHCTKA IPUPOJHBIX BOJ

2.6

Kiraccudukarmmus Heopranmdeckux coenuHeHnd. Oxcuapl. Kimaccudukamuss OKCHIOB: coyieoOpazyrommue (OCHOBHBIC, KHCIIOTHBIC, aM(OTEpHBIC) H
Hecoseobpasytomue. HomeHknatypa okcuoB. @usndeckne 1 XMMUUECKHE CBOWCTBA OKCHIOB. [lomyueHre OKCHI0B

2.7

OcnoBanus. Knaccugukanus ocHOBaHMiA: IIENOYM W HEpacTBOpUMBIE OCHOBaHWS. HomeHkmarypa ocHoBaHuil. ®usnyeckne W XMMHYECKHE CBOWCTBA
ocHoBaHui. [lonyyenue ocHoBaHUI

2.8

Kucnorer. Knaccuduxamus kucnor. Homenknarypa kuciaor. Ousnueckue W XUMHYECKHE CBOWCTBA KUCIOT. Psinm aktuBHOocTH MetaiuioB H.H. bekeroga.
ITonydenue KUCIOT

2.9

Comn. Homenkatypa cosielt. @u3ndeckue U XUMHIECKIe cBoWicTBa coseid. [loydaenne comneit

2.10

I'eneTnyeckas CBS3b MCKAY KJIaCCaMU HCOPTraHNYCCKUX COG,E[I/IHGHI/IP'I

2.11

XUMHUUYECKHUH IKCIIEPUMEHT: KaYeCTBEHHOE OIpeesiCHHE COJICpKaHus KUCIOpoia B BO3yXe, MOIyuYeHHEe, COOMpaHne, paclio3HaBaHUE U M3yYeHHe CBOICTB
KHCIIOpoJa, HAOMIONCHUE B3aMMOJCHCTBHS BELIECTB C KUCIOPOJOM M YCJIOBHS BO3SHMKHOBEHHMS W NPEKpAalleHUs ropeHus (moxkapa), O3HaAKOMJIEHHE C
o0pa3namMy OKCHIOB U ONIMCAaHHUE UX CBOMCTB, MOJIy4YEeHUE, COOMpaHue, pacliO3HaBaHUE U N3yUeHHE CBOICTB BOJOPOa (TOPeHNnE), B3aUMOACHCTBHE BOAOPOAa
¢ okcunoM Menu(ll) (Bo3MOXKHO HMCIIONB30BaHKUE BHICOMATEPHAJoOB), HaOMOJeHHE 00pa3IloB BELIECTB KOJMYECTBOM | MOJIb, HccieJoBaHIEe 0COOEHHOCTEH
pacTBOpPEHHs BEINECTB C PA3IN4YHON pacTBOPHUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C OMNpPENEIEHHOM MaccOBOH JOJEM pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C METAJUIAMH (HATPUEM M KajbleM) (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPHUANIOB), ONIPEIEJIEHIE PACTBOPOB KHCIIOT U LIETIOYEH ¢
MOMOIIIbIO HMHAMKATOPOB, HCCIIEI0BaHHE OO0pa3lloB HEOPTraHMYECKHX BEIIECTB PazINUYHBIX KJIacCcoB, HAaOJIOJEHHWE HM3MEHEHHS OKpPAcKH HHIUKATOPOB
B pacTBOpPax KHUCIOT U IIeJI04Yel, u3yueHne B3auMoaencTBus okcuaa mean(ll) ¢ pactBopom cepHOM KHCIOTHI, KUCJIOT ¢ METaJJIaMH, peakiii HeUTpaIu3aiii,
MOJ[yY€HHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO MeTalja IPYTMM M3 pacTBOpa COJM, PELIEHHE AKCIEPUMEHTANBHBIX 3aJad IO TeMe
«BaxHeiue Ki1accbl HEOPraHUYECKUX COCTUHEHUIN

[lepuognueckuii 3akon u Ilepronndeckas cuctema xumuueckux aiaemenToB [[.M. Menneneea. CTpoeHue aToMoB. XUMHUecKas CBA3b. OKUCIUTETHHO-
BOCCTaHOBUTEIILHBIE PEAKIIUU

3.1

IepBble MOMBITKH KiIacCU(BUKAIMKA XUMHYCCKUX JJIEMEHTOB. [IOHSITHE O IpymIax CXOTHBIX 3JEMEHTOB (IIEJIOYHBIC M MICJTOYHO3EMEIbHBIC METaNIbI,
TaJIOTCHBI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIe 00pa3ytoT aM(poTepHbIe OKCHUIBI U THIPOKCHIBI
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[lepuognueckuii 3axoH. [lepuoaudeckas cucrema xumudeckux siementoB .M. Menneneesa. KopoTkonepruonnas u amuHHonepuoanas ¢popmsl Ilepuonu-
4ecKol cucteMbl xuMmuueckux snemeHTos J[.M. Mengeneesa. Ilepuoast u rpynmnsl. @U3NYECKUN CMBICH IOPSJKOBOIO HOMEPA, HOMEPOB NIEPUOJA U IPYIIIII
JJIEMEHTA
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Crpoenne aromoB. CocTtaB aTOMHBIX snep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00JIOUEK aTOMOB HEpBBIX 20 XMMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl JI.M1. MeHaeneeBa. XapakTepuCTHKAa XMMUYECKOT0 3JIEMEHTA 110 ero nosoxeHuto B Ilepuonnyeckoii cucreme /.M. MeHieneesa




Kon IIpoBepsieMblii 371eMEHT COAEPKAHUSA
34 3aKOHOMEPHOCTH U3MEHEHHS PaJNyCa aTOMOB XUMUYECKUX 3JIEMEHTOB, METAINTMYCCKUX U HEMETAJUTMUECKUX CBOMCTB IO TPYIIaM U MeprogaM. 3HAaUeHHE
' [lepuoamueckoro 3akoHa u [leproauaeckoil cucTeMbl XHMUYECKHIX DIIEMEHTOB TSl pa3BUTHS HayKkH 1 pakTuky. JI.M. MeHeneeB — y4EHBIH 1 TpakJaHIH
3.5 Xumudeckas cBsi3b. KoBaneHTHas (MOIsIpHAS W HETIOJSIPHAS) CBSA3b. DJICKTPOOTPHUIIATCILHOCTh XUMUICCKUX JIEMEHTOB. MIOHHAS CBSI3b
3.6 Crenenp okncieHns. OKUCINTEIbHOBOCCTAHOBHUTENBbHBIE peakiii. [Iporieccsl oKucaeHus 1 BOCCTaHOBIEHHUS. OKHCIUTEN i BOCCTAHOBUTEIN
3.7 XUMHUYECKUN SKCIIEPUMEHT: U3ydYeHHe 00pa3IloB BEUIECTB METANIOB 1 HEMETAIJIOB, B3aNMOJIeCTBHE THIPOKCHIA IIMHKA C paCTBOPaMH KHUCIIOT U IIesouei,
MIPOBEJICHUE ONBITOB, MILTIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX Peakiuii (TOpeHHE, PEaKIiy Pa3IoKEHUs, COSTUHEHNUS)

IPOBEPSEMBIE HA OI'3 IO XUMHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBLHON
MNPOI'PAMMBI OCHOBHOI'O OBHIET'O OBPA30OBAHUA

Kon
MpoBePAEMOro
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHMS K NMPeIMETHBIM pe3yabTaTaM 0a30BOr0 YPOBHSI OCBOEHUSI 0CHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOTO
o0mrero oopazoBanus Ha ocHoBe ®I'OC

1

IIpencrasienue:

1.1

0 TI03HABAEMOCTH SBJICHHI MIpUpPOJbl, IOHNMAaHUEC 00BEKTUBHOI 3HAYMMOCTH OCHOB XMMHYECKOM HAYKHU KakK obnactu COBPEMCHHOI'O €CTCCTBO3HAHUA,
KOMIIOHCHTA 06H_I€I71 KYJbTYPBI U HpaKTH‘lCCKOﬁ ACATCIIBHOCTH Y€JIOBCKA B YCIIOBUAX COBPEMCHHOTI'O 06H_ICCTB3.; MMOHUMAaHNWE MCCTa XUMUU CPCAU APYTUX
C€CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX METOAAX MMO3HaHUs, B TOM YHUCJIC OKCIICPUMCHTAJIIbHBIX U TCOPCTUUCCKUX MCTOJAX UCCIICAOBAaHUS BCIICCTB U U3YUYCHUSA XUMHUYCCKUX peaKHHﬁ;
YMEHHUE UCIIOJIB30BATH MOACIIN JIJIA 0OBSICHECHHS CTPOCHHU aTOMOB U MOJICKYJI

1.3

0 ctepax mpodecCuOHANBHON AEATEIBHOCTH, CBA3aHHBIX C XUMHEH M COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAaHHBIMH Ha JTOCTIDKEHHSX XUMHUYECKOH
HaYKH, YTO TIO3BOJIUT 00yUaroIMMcs paccCMaTpHBaTh XUMHIO Kak cdepy cBoel Oymymiei mpodeccHoHABHON NesSTeTbHOCTH M CAeNaTh OCO3HAHHBIN
BBIOOP XMMHH Kak NMPO(UIEHOTO peMEeTa NPHU Nepexoie Ha YPOBEHb CPEAHEro oo1iero o0pa3oBaHus

BJIa,ZICHI/Ie CHCTEMOM XMMHYCCKUX 3HAHUN 1 YMCHHE MPUMCHATb CUCTEMY XUMHWYCCKUX 3HaHPII>'I, KOTOpas BKJIIOYACT:

2.1

BOKHEHIIINE XMMUYECKUE TIOHSATHUS : XUMHUYCECKUH JIEMEHT, aTOM, MOJICKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS M HEOTHOPOHASI CMECH,
OTHOCHUTEIILHBIC aTOMHAsI M MOJICKYJIIPHAS. MACCHI, KOJIMYECTBO BEIICCTBA, MOJIb, MOJISIpHAs. Macca, MOJIIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAaHHE, COJb
(cpemusist), XumMuUyecKas peakius, peakiii COeINHEHNsI, PEaKIIY Pa3IoKEeHHUs, PEaKIiy 3aMelIeHNs, peaKIni 0OMeHa, TeTIoBOH 3((eKT peakIuu, 3K30-
1 DHIOTEPMHUICCKHE PEAKITHH, PACTBOP, MACCOBAS OIS XMMHYIECKOTO 3JIEMEHTA B COCTMHCHNUH, MacCcoBast JOJIS M MPOIICHTHAS KOHIICHTPAIIHS BEIIECTBA B
pacTBope, SOpo aToMa, JJIEKTPOHHBIA CJIOW aTroMa, aTOMHAasi OpOWTa b, PAJAMyC aToMa, BAJICHTHOCTh, CTEIEHb OKHCICHUS, XUMHUYECKas CBS3b,
AIIEKTPOOTPUIIATEIBHOCTD, TOJIIPHAS M HEMOISIPHAs KOBAJIIEHTHAS! CBS3b, NOHHAS CBsI3b, METAJUIMYECKAsl CBS3b, KPUCTAILUIMUECKAs pEemeTKa (aTOMHas,
HMOHHAS, METAJITIMYECKas, MOJIEKYJIIpHAs ), NOH, KATHOH, aHHOH, SJICKTPOITUT M HEJICKTPOJIUT, JIEKTPOITUTHICCKAS JUCCOMAIINS, PEAKIIMH HOHHOTO 0OMEHa,
OKHCJIUTEIFHO-BOCCTAHOBUTENIBHEBIE PEAKIIMU, OKHCIUTENh U BOCCTAHOBUTEIH, OKHCICHHE W BOCCTAHOBJICHHE, HJICKTPOIU3, XMMHUYECKOE PaBHOBECHE,
o0OpaTuMble 1 HeOOpaTUMBbIE PEaKIii, CKOPOCTh XUMHUYECKOH peakimu, karanmsatop, [1JIK, koppo3ust MeTamios, CruiaBbl

2.2

OCHOBOIIOJIaraloIre 3aKOHbI XUMUH: 3aKOH COXPAaHCHW MACChI, HepI/IOZ[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH IMTOCTOAHCTBA COCTaBa, 3aKOH ABoranpo
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TCOPUHU XUMHHU: aTOMHO-MOJICKYJIIpHAs TCOPUs, TCOPHUA BHGKTPOJII/ITI/I‘IGCKOfl Jucconuannu

Bianenune ocHoBaMH XMMHUYECKOW rpaMOTHOCTH, BKJIIOYAIOIIIEH:

3.1

YMEHHE NPaBHIIBHO HCIHOJb30BaTh M3YUYCHHBIC BEIIECTBA M Marepuanbl (B TOM YHCIC MHUHEpaJbHbIC YIOOPEHHS, METAUIbl U CIUIaBbl, MPOIYKTHI
nepepaboOTKH  MPUPOAHBIX  HMCTOYHHKOB  YIJIEBOAOpPONOB  (Yrisi, TOpUpOAHOro raza, HehTH) B  OBITY, CEIBCKOM  XO3SICTBE,




Kon

IIpoBepsieMble TPpeOOBaHMS K NMPEIMETHBIM pe3yabTaTaM 0a30BOro YPOBHSI 0CBOEHUSI 0CHOBHOM 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOTO

HE;:;E::}T;’;O o0uiero oopazoBanus Ha ocHoBe ®I'OC
Ha TIPOM3BOJICTBE M MOHMMAHHWE 3HAUCHUS KUPOB, OCIKOB, YIJICBOJOB JII OpraHM3Ma YeIOBEKAa; YMEHHE IPOTHO3HPOBATH BIUSHUC BEIICCTB U
XUMUYECKUX MPOIIECCOB HAa OPraHU3M YEJIOBEKa U OKPYKAIIIYIO MPUPOIHYIO CPEIy
3.2 YMEHHE UHTETPUPOBATh XUMHUUICCKUE 3HAHUS CO 3HAHUSIMHU JPYTUX YICOHBIX MTPEIMETOB
33 HAJIMYME OIBITa Pa0OThI ¢ PA3TMYHBIMU UCTOYHHKAMH MH(OPMAIIMU 110 XMMHHK (HAaydHas W HAy4HO-TIOMYJISIpHAs JTUTEepaTypa, CJIOBapH, CIPaBOYHUKH,
UHTEPHET-PECYPCHI)
34 yMeHHE 00BEKTHBHO OI[CHHBATh HH(DOPMAILIMIO O BEIIECTBAX, UX MIPEBPAIICHUAX U MPAKTHYSCKOM MPUMEHCHUH ¥ YMEHHUE UCIIOIb30BaTh e€ JJIs PEIICHUS
y4eOHO-TI03HABATEIbHBIX 33144
4 Brnagenue ocHOBaMH MOHSITHIHOTO amnmapara U CHMBOJIMYECKOTO SI3bIKAa XUMHH JUIsl COCTABIICHHUS (POPMYJ HEOPraHWMUYECKUX BEIISCTB, YpaBHECHUN
XUMHAYECKUX peakuuii; ocHoBamu xumuueckoid HomeHknarypsl (IUPAC u TpuBnaisHON)
YMeHre OOBACHATH CBSI3b TOJOXKCHHS 3JeMEHTa B llepuomuveckoll CUCTeME C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XWMHUYECKHX
5 AJIEMEHTOB (COCTaB W 3apsin sapa, oOIllee YHCIO AJIEKTPOHOB), paclpeielIeHHeM AJIEKTPOHOB IO SHEPreTHYECKUM YPOBHSM aTOMOB MEPBBIX TPEX
TIEPUOJIOB, KAJIHS ¥ KAJIBITHSI
6 [IpencraBnenne o0 MEPHOAMUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHX DJIEMEHTOB (PaguyC aToMa, BJIEKTPOOTPUIATEIHFHOCTE), TPOCTBIX M CIOKHBIX
BEII[ECTB OT MOJIOXKEHUS 2JIeMEeHTOB B [lepronnyeckoii cucreme (B MabIX IEpHOaX U TJIABHBIX MOATPYINaX) U 3JIEKTPOHHOT'O CTPOCHUS aToMa
7 YMeHne kiaccu(puImpoBaTh:
7.1 XUMUYECKUE DIIEMEHTHI
7.2 HEOPraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTH U CTEIIEHb OKUCJICHISI XUMUYCCKUX DJIEMEHTOB, 3apsi HOHA
8.2 BHJI XUMHYECKOM CBSI3U M THI KPUCTAJUTMYCCKON CTPYKTYPHI B COSAMHECHISIX
8.3 XapakTep cpeanl B BOJHBIX pacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJIUTEJIb 1 BOCCTAHOBUTEIb
9 YMeHne xapakrepu30BaTh GU3NYECKUe U XHMUYECKUE CBOHCTBA:
91 MPOCTHIX BEINECTB (KUCIOPOJ, 030H, BOJOPOJ, rpaduT, amMa3, KpeMHHM, a30T, pocdop, cepa, XJI0p, HATPUN, KalHii, MATHUN, KaJIbIIHi, aTFOMUHHMA,
JKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCIIE X BOJHBIX PacTBOPOB (BOJa, aMMHAK, XJIOPOBOIOPO/, CEPOBOIOPOI, OKCUABI U THAPOKCHIB MeTaIioB [-IIA rpymm,
9.2 amomuawns, meau (II), muaka, sxemesa (11 u I11), okcunsr yraepona (II u 1V), kpemawms (IV), azora u dochopa (III u V), cepsr (IV u VI), ceprucras,
cepHasi, a30THCTas, a30THAas, hochopHasi, yroJbHasl, KpeMHHUEBAsI KUCJIOTa U UX COJIN)
93 MIPOTHO3MPOBATH U XapaKTePH30BaTh CBONWCTBA BEILECTB B 3aBICHMOCTH OT X COCTaBA U CTPOCHH, PUMEHEHIE BEILECTB B 3aBHCHMOCTH OT HX CBOWCTB,
BO3MOYXHOCTH MPOTEKAHUS XUMHUYECCKIX MPEBPAIICHUN B PA3TUIHBIX YCIOBHIX
10 YMEHHEe COCTABIIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKIUi, B TOM YHUCIIE:
10.1 peaknuii FOHHOTO 0OMeHa
10.2 OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIni
10.3 WLUTIOCTPUPYIOIUX XUMHYECKUE CBONCTBA M3YUYCHHBIX KIIACCOB (TPYII) HEOPTaHUYECKNX BEIIECTB




Kon

IIpoBepsieMble TPpeOOBaHMS K NMPEIMETHBIM pe3yabTaTaM 0a30BOro YPOBHSI 0CBOEHUSI 0CHOBHOM 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOTO

HE;:;E::}T;’;O o0uiero oopazoBanus Ha ocHoBe ®I'OC

104 MOATBEPKIAIONTNX TEHETHUYECKYIO B3aUMOCBS3b MEXKIY HUMU

11 ‘YMeHHue BEIYHCTATH (TPOBOAUTE PACUETHI):

11.1 OTHOCHUTEJFHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUIECKOTO 3JIEMEHTA B COCTUHEHUN

11.2 MacCOBYIO JOJIIO BEUIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MAcCy, 00hEM ra30B

11.4 M0 YpaBHEHUSIM XMMUYECKUX PeaKUUil 1 HAXOAUTh KOJMYECTBO BENIECTBA, 00BEM M MACCY PEarcHTOB WM MPOAYKTOB PEaKkiuu

12 Brnanenue (3HaHUE OCHOB):

121 OCHOBHBIMHU METOJIaMH HAYYHOTO ITO3HaHUS (HAaOII0JeHHEe, H3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE ) TPU U3yUEHUH BEIIECTB U XUMHYECKUX SIBICHUH;
yMeHue chopMyIHpOBaTh MPOOIEMy U IPEATIOKUTE MYyTH €€ PelIeHus

12.2 Oe3omacHoi pabOThI ¢ XUMHYECKUMH BEIIECTBAMH, XMMHYECKOW MOCyA0i 1 Ja00paTOpHBIM 000pyTOBaHUEM
npaBuiIaMy 0€30MacHOT0 OOpaIleHHsI C BEIECTBAMH, UCIIOJIb3YEMBIMH B TIOBCEIHEBHOM JKU3HU, MTPAaBUIIAMU TTOBEJICHHUS B LEISX COCPEIKEHNUS 37I0POBBS

12.3 W OKpY’Kalolllel MpUPOAHOW cpenpl; MOHMMaHHE Bpeaa (OMacHOCTH) BO3ACHCTBHA Ha JKUBBIE OPraHM3MBI ONpEACTIEHHBIX BEIECTB, CIIOCOOOB
YMEHbBIIEHUS U MPEIOTBPAIICHHUS MX BPETHOTO BO3JCHCTBHS

13 Hannume npakTHuecKkrx HaBBIKOB IUIAHUPOBAHMS U OCYIIECTBICHUS CICIYIOMUX XUMHUECKUX IKCIIEPUMEHTOB:

131 W3yYeHHE W OIHCaHhe (HU3MUECKUX CBOfIC:FB BEIECTB; O3HAKOMIIEHHE C (GU3NYECKIMH U XUMHYECKHMH SIBIICHUSIMU; OMBITHI, WILTFOCTPUPYIOIIHE
MIPU3HAKH NMPOTEKAHUS XUMUYECKIX PEeaKIni

13.2 M3y4eHHe CIIoCO0O0B pa3JielieHus cMecel

133 MoJTydeHNe KUCIOPoa U U3YYEeHUE eTo CB?ﬁCTB; MOJTyYeHHUE BOJIOPOAA M U3YUCHHE €TO CBOMCTB; MIOTyYeHHE YTIIEKHUCIIOTO ra3a v U3y4eHHe ero CBOICTB;
MoJTydeHne aMMHaKka M H3y4UeHHe ero CBOUCTB

13.4 MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOU JOJIEH paCTBOPEHHOTO BEIIECTBA

13.5 MIpUMEHEHNe HHINKATOPOB (JIakMyca, MEeTHIIOpaHka U (heHoN(TallenHa) UIsl OTPEACTICHHS XapaKTepa Cpellbl B paCTBOPAX KUCIIOT U IIeJI0YeH
HCCJIEZIOBAaHNE U ONMCAHUE CBOWCTB HEOPraHMYECKHUX BEIIECTB Pa3iIMUHBIX KIACCOB; M3yUYEHHE B3aMMOJICHCTBHS KUCIOT C METaJIaMU, OKCHJIAMU METaJUIOB,

13.6 PacTBOPUMBIME U HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMH; ITOJTyYeHHE HEPACTBOPHMBIX OCHOBaHUI; BRITECHEHHE OJTHOTO METajllla APYTUM U3 PacTBOpa
COJH; FicciefoBaHme aM()OTEPHBIX CBOMCTB TMAPOKCHIOB AIFOMUHUS M INHKA

13.7 peleHne SKCIIePUMEHTANBHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIACCHI HEOPTaHWYECKHX COSAMHEHUiI; «DIEeKTPOJUTHYECKas TUCCOIHAIIIDY;
«Baxneimme HeMeTalluIbl U UX COEAUHEHUs»; « BaxkHelue MeTaibl U UX COSUHEHUS
XUMHYECKHE HKCIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKK MPOTEKAaHUS PeaKInid MOHHOTO 0OMeHa; Ka4eCTBEHHBIC PEaKIH Ha MPUCYTCTBYIOIINE B

13.8 BOJIHBIX PACTBOPaX UOHBL: XJIOPHUJ-, OpOMHUI-, HOIU-, CyTb(haT-, pocdar-, kapOoHAT-, CUITMKAT-aHUOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS, MATHUS,
KaJIbIIMA, aTIOMUHUSA, xkee3a (2+) u xxenesa (3+), meau (2+), TuHKa

14 YMeHue:

14.1 MPEACTABIATH PE3yIbTATHI IKCIIEPUMEHTA B JOpPME BBIBOJIOB, JOKA3aTEILCTB, IPa(UKOB M TaOJINI M BBISBISTH SMIIMPHYECKHE 3aKOHOMEPHOCTH

142 YCTaHaBIIMBATh CBA3HM MEX/y pealbHO HaOII0AaeMbIMI XUMHUYECKUMHU SBICHUSIMH U TIPOIIECCAMU, TPOUCXOISIIUMHI B MAaKPO- U MUKPOMHUPE, OOBSICHATH

MTPUYINHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE IO XUMHHA

HpOBepHeMBIﬁ IJIEMEHT COACPKaHUA

Kon
1 [TepBOHAYAILHBIC XHMUYCCKUE TTOHSITHS
1.1 Uucreie BenecTBa U cMecu. CriocoObl pasiesieHus: cMecei
1.2 ATOMBI ¥ MOJICKYJIB. XUMUYECKHE IeMEHThl. CHMBOIIBI XUMHUYECKUX IeMEeHTOB. IIpocThIe 1 clI0XKHbBIE BEIIECTRa.
1.3 Xumuueckast popmyna. BaleHTHOCT aTOMOB XUMHYECKUX 3J1€MEHTOB. CTENeHb OKHCIICHHS
14 3aKoH MMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBasi JOJISi XMMHYECKOTO 3JeMEHTa B
COCTMHCHUH
1.5 KonnuecTBo Bemnectsa. Mosb. MossipHas macca. MossipHblii 00bEM ra3oB. B3anMocBsI3b KOJMYECTBa, MACChHI M YHCTIa CTPYKTYPHBIX €IMHUI] BeIECTBA
1.6 Du3nyecKre U XUMHUYECKHUE SIBJICHU. XUMHUYECKasi peakius 1 e€ MPU3HaKU. 3aKOH COXPAHEHUSI MAaCChl BEIIECTB. XUMUUYECKUE YPABHEHHUSI
2 Ilepuonnueckuii 3axoH u Ilepuoanyeckas cucteMa xumuueckux saemeHToB /.M. MenneneeBa. CTpoeHHe aTOMOB
21 Ilepuonnueckuii 3akoH. [lepuoanueckas cuctema xumuueckux nemenToB .. Menneneesa. [lepuons! u rpynmnsl. @U3nyecKuil CMbICT MOPSIKOBOIO HOMEpA,
HOMEPOB MTEPHOAA U TPYIIITHI DIEMEHTa
29 Crtpoenue atomoB. CoctaB aToMHBIX saep. M3otombl. DnekTpoHbl. CTpoeHHE 3JeKTPOHHBIX 000J04YeK aTOMOB MepBBIX 20 XUMHUYECKHX 3JIEMEHTOB
Ilepuonnueckoii cuctemsl .M. Menaeneena
3aKOHOMEpPHOCTH B M3MEHCHUHU CBOMCTB XMMHUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJMOB, KaUs, Kbl (paguyca aTOMOB, 3JEKTPOOTPHUIATEIBHOCTH,
2.3 METAIUTMYECKUX W HEMETAJUIMYECKNX CBOWCTB) M MX COSAMHEHUH B COOTBETCTBUU C IOJIOKEHHEM 3JIEMEHTOB B llepnonndeckoll cucTeMe U CTPOCHHUEM KX
aTOMOB
3 CTpoeHMe BeIeCcTBa
3.1 Xumuueckast CBsi3b. KoBanieHTHas (1TOJIsIpHAst M HEMOJSIPHAS ) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh XUMUYECKHX IeMEHTOB. MloHHas cBs3b. MeTauinyeckast CBs3b
39 Tumbr KPHCTA/UTYECKIX pemérok (aTOMHasi, UOHHAS, METaUIn4yecKas), 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEMIETKH W BHUJA
XUMHYECKOU CBI3U
4 Baxselllne npeicTaBUTEIN HEOPraHUUECKHUX BelecTB. HemeTaisl v ux coequHeHusi. MeTaibl U X COSAUHEHMS
Kiaccudukaris 1 HOMEHKIIaTypa HEOPraHUIECKUX COCTUHEHUI: OKCHIOB (COoeo0pa3yrollie: OCHOBHEIE, KHCIOTHEIE, aM(pOTEpHBIC) H HECOICO0Pa3yIOIIIHCE;
4.1 OCHOBaHU (IEI0YN U HEPACTBOPUMBIC OCHOBAHHS ); KHCIIOT (KUCIOPOICOACpKAIIUE U OECKUCIOPOIHBIC, OTHOOCHOBHBIE U MHOTOOCHOBHEIC); COJIeH (CpeIHIX
1 KHCJIBIX)
4.2 Du3nveckre 1 XMMUIECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIUIOB: BOJIOPOAA, XJI0pa, KHCIOPoa, Cephl, a30Ta, hocdopa, yriaeposaa, KpeMHHUS
43 CDI/ISI/I'-ICCKI/I? ¥ XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIUIOB: IUTHS, HATPHS, KaJIisl, MarHUS ¥ KaJIbIIUS, aTFOMUHIIS, )KeTe3a. DIEeKTPOXIUMHUYECKUH PsijT
HaMpPsHKCHIH METAJIJIOB
4.4 Du3nyecKne U XMMHUYECKHE CBOMCTBA BOJIOPOIHBIX COCTUHECHUN HEMETAIIJIOB: XJIOPOBOAOPOJIA, CEPOBOAOPOIA, aMMHUAKa
45 dusnveckne U XUMUYECKHE CBOWMCTBA OKCHIIOB HeMeTaioB: cepbl (I1V, VI), azora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuausa(IV). [Tonydyenue
OKCHJIOB HEMETAJIJIOB
4.6 Xumudeckue cBoiicTBa OKcHoB: MeTauioB IA—IIIA rpymm, ruaka, memu(1l) n sxenesa(ll, 111). [lomydeHnne OKCHAOB METAIIIIOB
47 XWMHUYECKHE CBOWCTBA OCHOBAaHWUW M aM(OTEPHBIX THAPOKCHIOB (Ha TpHUMepe THAPOKCHIOB AIIOMHHHS, Kelle3a, IMHMHKA). [lomydeHne OCHOBaHHWM H
aM(bOTEPHBIX THAPOKCHIIOB
48 OO01ue XUMHUYECKHUE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOMU, (ocOpHON, KpEeMHHUEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHIIGHTPUPOBAHHON CEPHON 1 a30THON KUCIOT. [lorydenue Kucimor
4.9 O0mme XuMHUIECKHEe CBOMCTBA cpenHux coieil. [lomyuenue comneit




HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Kon
4.10 ITonyuenue, coOnpanue, paco3HaBaHUE BOJIOPOIA, KHCIOPOIa, aMMHaKa, YTISKHUCIOro raza B JabopaTopuu
4.11 [Tony4yeHne aMMuaKa, CEpHON M a30THOW KUCIIOT B MPOMBINIIEHHOCTH. O01IHe CIOCO0BI MOJTyYeHHs] METAJIJIOB
4.12 I'eHeTHUECKas CBSI3b MEXKY KIacCAMU HEOPTaHWYECKHUX COCIMHEHUN
5 XHUMHYECKHE PEaKINH
51 Knaccudukarus XUMHUECKHX peakuuii Mo pasIMyHBIM IPU3HAKAM: [0 YUCIY W COCTaBY YYAaCTBYIOUIMX B PEaKIHH BELIECTB, MO TEIUIOBOMY 3P QEKTyY, 0
W3MEHEHHIO CTENCHEH OKHCICHUSI XUMUUECKUX JIEMEHTOB
5.2 TemnoBoi 2¢GheKT XUMUIECKOH peaKIH, TEPMOXUMHUIECKHE YPABHEHHSI. DK30- M SHIOTSPMHUIECKHE PEaKIInH. TepMOXUMUICCKUE YPAaBHEHNUS
53 OKI/ICJ'II/ITeJ'IBHOBOCCTaHOBI/ITeJ'IBHb\I’e peakmun. OxucnauTenw W BOCCTaHOBUTENW. Ilporiecchl OKWCIEHHS W BOCCTaHOBJICHHS. OIEKTPOHHBIA OanaHc
OKHCIINTEIbHOBOCCTAHOBUTENBHOM peakIiuu
5.4 Teopust 37eKTpOAUTHIECKON Arcconanni. KaTHOHBI, aHHOHBL. DIIEKTPOIUTHI X HEINEKTPOoIuThl. CHIIbHBIE U clla0ble 3eKTPoJIUThl. CTeneHb TUCCOHAIITH
5.5 Peakiny MOHHOTO 0OMEHa. Y cIIOBHS MPOTEKAHMS pPeakIiii HOHHOTO 0OMeHa, TTOJTHBIE M COKPaIIEHHBIC HOHHBIC YPAaBHEHUS peaKuil
6 XuUMUsI U OKpY’Karollias cpeia
6.1 BemecTtBa 1 MaTeprainsl B IOBCEIHEBHON JKM3HU UEJIOBEKa. be3omacHoe MCIOIb30BaHME BEIIECTB M XUMHUICCKUX peaklnuid B labopaTtopuu U ObITy. [lepBas
IIOMOIIb TP XUMHUYCCKUX OKOI'aX U OTPaBJICHHUAX
XUMHUYECKOe 3arpsi3HEHNe OKpYXKarolel cpebl (KHCIOTHBIE 0K/, 3arpsi3HEHUE MTOYBbI, BO3[yXa U BOJIOEMOB), CIIOCOObI ero npenoTspaiieHus [Ipenensaas
6.2 nonycrumast koHueHnTpanus seuiects (I1JIK). Ponb xuMuu B pemeHn# 3K0IOTHYEeCKUX MpobiieM. Y cuiieHrne NapHUKOBOTo 3¢ dekTa, paspyleHne 030HOBOTO
CJ05
[Ipumenenue cepsl, a3ota, docdopa, yriaepoaa, KpeMHHUS M UX COSIWHEHHUA B OBITY, MEAWIIMHE, TIPOMBIIUICHHOCTH M CeNbCKOM Xo3saicTBe. [lpnMenenne
6.3 METaJVIOB M CIUIABOB (CTalb, YyT'YH, MIOPATIOMHHHNA, OpOH3a) B OBITY M MPOMBINIJICHHOCTA UX COeAMHECHMH. [IoHATHE O KOPpO3UM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHbIE HCTOYHHUKH YTIIEBOIOPOAOB (YTOJIb, IPUPOIHBIN a3, HeQTh), IPOIYKTHI UX MepepaboTKu (OEH3UH), MX POJIh B OBITY U IPOMBIIIIEHHOCTH
6.5 [lepBoHauanpHBIE TIOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COSAMHEHMSX yriiepoaa (MeTaH, 3TaH, STHJIEH, alleTHiIeH, 3TaHO, TJUIEPHH, YKCYCHAs KUCIIOTA).
TTonsiTrie 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX: XXUpax, 6em<ax, YTJIEBOJAaX — M UX POJIM B )KM3HU YCJIOBCKA
7 PacuéThl:
7.1 10 hopMyIaM XUMHYECKHX COCTMHEHUH
7.2 Macchl (MaccoBOil) T0JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPABHEHUSIM
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