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Pabouass mporpamMma mo XuMHH AJisi 00yYaromMxcsi § KJacCOB COCTaBJ€HA Ha
ocHoBe TpeboBaHUW K pe3yJbTaTaM OCBOSHHUS OCHOBHOHM o0Opa3oBaTeIbLHOMN
IpOrpaMMbl OCHOBHOTO 0O1Iero o0pa3oBaHus, MpeacTaBiIeHHbIX B DenepaabHOM
roCyJ1apCTBEHHOM 00pa30BaTeIbHOM CTaHJAPTE OCHOBHOIO OOLIEro 0Opa3oBaHus,
C YYETOM pacipeeNEHHbIX 10 KilaccaM IPOBEpsIeMbIX TPeOOBaHUN K pe3yJIbTaTaM
OCBOEHHUS OCHOBHOM 00pa30BaTEJbHON IPOrpaMMbl  OCHOBHOTO  OOLIETO
oOpa3oBaHMsI U DJEMEHTOB COJIEpP)KaHUs, IPEJCTaBICHHBIX B YHHMBEPCAIbHOM
KoAu(HUKaTOpe MO XUMHH, a Takke Ha ocHOBe [IpumepHOl mporpaMmbl
BOCIHUTAHUSA OOYYArOIIMXCS MPU TMOJYYEHWH OCHOBHOTO OO0IIEro oOpa3oBaHUs U
c yuétom KoHuenmuu mnpenoaaBaHusi y4dyeOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit @expepaiuu, pearTu3yOIIIX
OCHOBHBIE 001IeoOpazoBaTenbHbie nporpamMmbl (yTB. Pemenuem Koieruu
Munnpocsemennst Poccun, nporokon ot 03.12.2019 N TIK-48H).

IMNOACHUTEJBHASA 3AIINCKA

CornacHO cBOEMy Ha3Ha4YeHHUIO padoyasi MporpaMma sBISETCS OPUEHTUPOM
JUISL COCTaBJICHHSI pabOuYMX aBTOPCKUX NpPOTrpaMM: OHA AAaET MPEACTABICHUE O
Hensix, oOmmel cTpareruu OOy4deHHs, BOCIUTAHUS U Pa3BUTUS OO0YYaIOIIUXCS
cCpelcTBaMH y4eOHOro rmnpeameTa «XHUMHS»; YCTaHABIMBAET 00s3aTeIbHOE
IpEeIMETHOE COAEpKaHHe, MPEAyCMaTPUBAET pACHpeeieHne ero Mo KiaccaM u
CTPYKTYPHUpOBaHME €ro IO paszienaM M TemMaM Kypca, Ompelenser
KOJMYECCTBEHHBIE W  KAYECTBCHHBIC XapPAKTEPUCTHUKUA  COACPIKAHUSA, JaeT
pacmpezenenue y4eOHbIX YacoB 1O TEMAaTHYECKMM paszleiamM Kypca H
PEKOMEHIyEMYIO TIOCIIEIOBATEILHOCTh UX U3YUCHUS C YUYETOM MEKIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX CBSI3€H, JIOTMKKM Yy4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOyYaroImMXCs ONMpeACISIST BO3MOXHOCTH — MpeaMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs, a TaK XK€ TPeOOBAHUM K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE 1EJIeH M3YUYEHUs MMPEMETa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATEIILHON JIESTENIbHOCTU / y4eOHBIX NEHCTBUN yYEHHKA I10
OCBOCHHIO YUYEOHOTO COJICP>KaHMUS.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

Bxnan yuebnoro npeamera « XuMus» B TOCTHXKEHUE 1I€JIeH OCHOBHOTO OOILEro
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HaY€HHUEM XUMHUYECKON HAayKd B MMO3HAHUU
3aKOHOB MPHUPOJBI, B Pa3BUTUU NPOU3BOJUTEIBHBIX CHJI OOIIECTBA U CO3JaHUU
HOBOM 0a3bl MaTEpPUATLHOM KYJIBTYPBHI.

XAMHUS Kak DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK paclIpOCTpaHuia CBOE
BJIMSIHME Ha BCe 00JaCTH YeIOBEUYECKOIro CYIIECTBOBAHMs, 3a/1ajja HOBOE BHJICHUE

3



MHUpa, CTaJia HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHHE XUMHUU CIY>KUT OCHOBOM 11711 ()OPMUPOBAHUS
MHPOBO33PEHUS YEJIOBEKA, €r0 NMPEACTABICHUN O MAaTEPUATBHOM €JUHCTBE MHUPA;
BOXHYIO  pOJib  WrpatoT  (GopMUpyeMble  XUMHEW  MOpeACTaBICHUS O
B3aMMOIPEBPAIEHUAX JHEPrud U 00 DHBOJIOIUU BEUIECTB B  MPHUPOJIE;
COBpPEMEHHAasi XMMHUS HallpaBjeHa Ha pellieHUe TJI00aIbHBIX POOJIEM YCTOMYHBOTO
pa3BUTHSL  YEJIOBEYECTBA —  CBIPbEBOM, HSHEPre€TUYECKOW, MHUIIEBOM H
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

B ycnoBusix BO3pacTaromiero 3Ha4eHus XMMUU B )KM3HU 00ILIECTBA CYLIECTBEHHO
MOBBICKJIACh POJb XUMHYECKOro o0pa3oBaHusi. B miaHe couuamn3anuud OHO
SBIISICTCS OJAHUM W3 YCIOBUH (HOpPMHUpPOBaHMS HMHTEIUIEKTa JIMYHOCTH H
FapMOHUYHOTO €€ pa3BUTUA.

CoBpeMeHHOMY YEJIOBEKY XMMHUUECKUE 3HAHUSI HEOOXOIUMBI JIJ11 IPUOOPETEHUS
OOIIEKYJIbTYPHOTO YpPOBHS, MO3BOJSIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME U
OTBETCTBEHHO y4aCTBOBaTh B MHOTI0OOpa3HOM KU3HU OO0IIECTBA, JJIsI OCO3HAHMS
B)XHOCTH Pa3yMHOI'O OTHOUIEHHMS K CBOEMY 3J0pPOBBIO M 3IOPOBBIO APYIHX, K
OKpY’Karolel MPUPOJIHON cpelie, Il TPAMOTHOTO OBEICHUS IPU UCIIOJIb30BAHUHI
pPa3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B NOBCEIHEBHOM KU3HHU.

XuMuyeckoe o0O0pa3oBaHME B OCHOBHOM IIKOJIE SBJISETCS ©0a30BBIM 110
OTHOILIIEHUIO K CHCTEME OOIlero Xumuueckoro ooOpaszoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHMIO KIIIOUEBBIE LIEHHOCTH, KOTOpPHIE OTPAXKAIOT TOCYAAPCTBEHHBIE,
OOILIECTBEHHBIE U UHAUBUAYAIbHBIE TOTPEOHOCTU. DTUM ONPENEAETCA CYIIHOCTh
oOwielt crpateruy 00y4eHusl, BOCIUTaHUS U Pa3BUTHUS O00Y4aIOIIUXCS CPEICTBAMHU
y4eOHOTro peaMeTa « XUMHUsI».

N3yuenne mnpeamera: 1) cnocoOCTBYeT peanu3ali BO3MOXKHOCTEH st
caMOpa3BUTUS H  (HOPMUPOBAHMS  KYJIbTYypbl JUYHOCTH, €€ oOmend u
(GyHKIIMOHATIBLHOM TPaMOTHOCTH; 2) BHOCHUT BKJIaa B (hOPMHUPOBAHUE MBIILICHUS U
TBOPYECKUX CIMOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW Yy4eOHOU
JEATEIIbHOCTH,  SKCIHEPUMEHTAIBHBIX M HCCJIENOBATENbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B MOBCEIHEBHOW JKHU3HU, TaK W B MTPOo(ecCHOHATBLHON
NEeSATEeTbHOCTH; 3) 3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKIa/IbIBACT
OCHOBBI IIEJIOCTHOTO B3IUIsiAa HA €AWMHCTBO MPHUPOJBI M YEIOBEKA, SBIACTCS
OTBETCTBEHHBIM ATarioM B (POPMUPOBAHMU €CTECTBEHHO-HAY4YHOW TPaMOTHOCTHU
MoApPOCTKOB; 4) cmocoO0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K IPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
IKOJIOTHYECKOE 00pa30BaHUE KOJbHUKOB.

Ha3BanHble HampaBieHHss B OOy4EHMM XMMHUHU OOECHEYMBAIOTCA CIEHUPUKON
COJlep KaHUsl TpeaMeTa, KOTOpBIM SBISETCS NEeAarorMueckd aJanTUpOBaHHBIM
oTpaxeHHueM 0a30BOM HAYKH XUMHH Ha OTIPEICTIEHHOM dTare €€ pa3BUTHSI.

Kypc xuMun OCHOBHOW WIKOJIBI OPHEHTHPOBAH HA OCBOEHUE OOYUYaIOIIMMHUCS
OCHOB HEOPTaHWYECKOM XMMHUH U HEKOTOPHIX MOHITHH M CBEJACHUN 00 OTIIEIBbHBIX
00BEKTaX OPraHUYECKON XUMHH.



Crtpykrypa coaepxaHusi mnpeamera c(OPMHUPOBaHa Ha OCHOBE CHCTEMHOTO
noaxoaa K ero uzydeHuro. ConepkaHue CKIQAbIBAETCA U3 CUCTEMBI MOHATUN O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMHUYECKON pEaKIUU.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPHUHIIMITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUW Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsSI KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YPOBHS
[lepnognueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa XUMUHU,
Y4eHUST O CTPOCHMM aToMa U XUMHUYECKOW CBSI3M, TMPEACTaBICHUN 00
AIEKTPOJUTUYECKON JUCCOIMAIMA BEUIECTB B PACTBOpPAX. TE€OPETUUECKUE 3HAHUS
paccMaTpUBAIOTCA HAa OCHOBE SMIUPUYECKHA IIOTYYEHHBIX M OCMBICICHHBIX
(bhakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOTHSS
byHKIIMA OOBSICHEHHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOSHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO0 MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

Takas opraHuzamnusi coJepKaHHs Kypca CIOCOOCTBYET IPEICTaBICHUIO
XUMHUYECKOW COCTABJIAIOLIEN HAay4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOWU
npupoasl. Tem cambiM oOecrieyuBaeTCa BO3MOKHOCTH (POPMUPOBAHUS Y
OOy4YaromMxcs IEHHOCTHOTO OTHOIICHHS K HAydYHOMY 3HAHUI0O W METOJaM
[I03HAaHKUS B Hayke. BaXHO Takke 3aMETHTh, UTO OCBOCHHME COJEP)KAHUSA Kypca
IPOMCXOAUT C [PUBJICYCHUEM 3HAHUM U3 pPaHEE M3YYCHHBIX KYypPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Kiacey.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

K  HampaBieHHIO  NEPBOCTENEHHOW  3HAYMMOCTH  IIPU  peaIM3aluu
oOpa3oBaTenbHBIX (PyHKUMHA Tpeamera «XUMHS»  TPAAUIMOHHO  OTHOCST
(¢opMupOBaHUE 3HAHUII OCHOB XMMHUYECKOM HAyKH Kak OO0JIAaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, TPAKTUYECKOW JEATENbHOCTH YEJIOBEKa W KakK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYpHL. 3ajada IMpeIMeTa COCTOUT B (DOPMUPOBAHUU
CUCTEMbl XUMHUUYECKUX 3HAHUW — BaXHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUM, JIOCTYNMHBIX OOOOIIEHHI MHPOBO33PEHYECKOTO
Xapakrepa, fA3blKa HAyKW, 3HAHUM O HAy4YHBIX METOJAX H3yYEHHUS BELIECTB U
XUMUYECKUX PeaKlui, a Takke B OPMUPOBAHUU U PA3BUTHUH YMEHHUI U CIIOCOOOB
NeSATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHHMEM, HAOIIOJEHUEM M MPOBEIECHUEM
XUMHUYECKOTI0 HKCIEPUMEHTa, COOIIOICHUEM IpaBuil 0e30IacHOro oOpalieHus c
BEILIECTBAMHU B [IOBCEHEBHOM JKU3HU.

Hapsany ¢ »tuM nenum wu3ydeHus nOpeaMera B IIPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
obpazoBanusg. Cerogus B oOpa3oBaHud 0co00 3HAYMMON  NpH3HAETCS
HAIpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KylbTypbl. OOydeHHe YMEHUIO YUYUThCS U
IpOJOJKAaTh CBOE OOpa3oBaHHWE CaMOCTOSITEIbBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX PYHKIUN y4EOHBIX MTPEIMETOB.

B cBsA3u ¢ 3TUM npu U3y4YEHUU IPEIMETa B OCHOBHOW IIKOJIE JOMUHUPYIOLIEE
3HAaYEHUE MPUOOPENH TaKHe 11U, KaK:



e (opMupoBaHWE WHTEIUIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIbHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSAM JKU3HU;

® HaMpaBJICHHOCTh OOyUYEHHs HA CHCTEMATUYECKOe MPUOOIICHUE YUAIIUXCS K
CaMOCTOSITEIILHOW MMO3HABATEIBHOMN JEATEIBHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
(GOpMUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUU;

e o0ecrnieueHue yCIOBUN, CIOCOOCTBYIOIIMX MPUOOPETECHUIO O0YUYaIOIUMUCS
OIbITa PA3HOOOpA3HOW MAEATENbHOCTH, MO3HAHHMS U CAMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN), WUMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHbBIX BUJOB ACSITEIHHOCTH;

e (opmupoBanue yMeHUil OOBSICHATH U OIICHWBATH SIBJICHUS OKPYXKAIOIIEro
MUpa Ha OCHOBAHUH 3HAHWH W OIIBITA, IOJYYCHHBIX TPU U3yYCHUH XHUMUU;

e (dopmupoBanue y oOy4amomuxcs T'yMaHHUCTUYECKHX  OTHOUICHHH,
NOHUMAaHMsI [EHHOCTH XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH HKOJIOTUYCCKH
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH HEATENBHOCTH B IEJSNX
COXpaHEHHUsI CBOETO 3/I0OPOBbS U OKPY>KAIOIIEH MPUPOIHOMN CPEbI;

® pa3BUTHE MOTHBALMU K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSA OOIICYETIOBEUECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MWIISI U HANPABICHHOCTH JaJbHEHUIIETO
oOy4eHus.

MECTO YYEBHOI'O IPEJIMETA «XUMHWSA» B YHEBHOM IIJIAHE

B cucreme ob6mero oOpa3oBaHus «XUMHs» TPU3HAHA OO0A3aTEIBHBIM
y4eOHbIM MPEIMETOM, KOTOPbIA BXOJUT B COCTaB MPEIMETHON o0sacTu
«EcTecTBEHHO-HAyYHbIE TPEIMETHD».

YyeOHbIM MIIaHOM Ha €€ u3ydyeHue oTBeieHo 134 yyeOHbIX yacoB — 1o 2 U B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Jlnst kakaoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOe
MOET OBITh MCHOJB30BAHO YYaCTHHKaMU 00pa30BATEILHOIO MpoLiecca B LIEIAX
dbopMHpOBaHUS BapUATUBHOW COCTABJISIIOIICH COJEp)KaHUsI KOHKPETHOW pabodeit
nporpammbl. [Ipu sTOoM oOsi3aTenbHass (MHBApUAHTHAS) YacTh COJACPKAHUS
npeaMeTa, yCTaHOBJIEHHas pabodeil mporpaMMoil, U Bpems, OTBOJMMOE Ha €&
U3y4€HHUE, TOJKHBI OBITh COXPaHEHbI TTOJTHOCTHIO.

B crtpyktype paboueii mporpamMmbl Hapsay C TMOSCHUTEIBHON 3amuCcKON
BBIJICJICHBI CIIEIYIOLIUE PA3AEIIbL:

® IUIAHMpPYEMBIE pEe3yJbTaThl OCBOEHHUS YYEOHOro mnpeaMera «XuMUs» —
JUYHOCTHBIE, METANPEIMETHBIE, IPEIMETHBIC;

e coJiepKaHue Y4eOHOTro npeameTa « XUMUs 10 TojaM 00y4eHHUs;

® [PUMEPHOE TEMAaTUYECKOE IUIAHHUPOBAHUE, B KOTOPOM JETAIM3UPOBAHO
COJIEp KaHUE KaKJI0M KOHKPETHOW TEMBI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOAUMBIX
Ha €€ Wu3yuYeHHe, M OCHOBHbIE BHJbl YyUE€OHOW JAESITETbHOCTH YYECHHKA,
dbopMmupyemMble NpU H3YYEHUU TEMbI, TPUBEIEH IMEpPEUYeHb JAEMOHCTpalui,
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BBIIIOJIHACMBIX YUUTCIIEM, U IICPCYCHb PCKOMCH/YCMbIX na60paTopHHx OIIBITOB U
MMPaKTHYCCKUX pa60T, BBIITOJIHACMBIX YUalllUMUCA.

COJAEPXAHUE YYEBHOI'O IIPE/IMETA

8 kiace

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XuMuM B JKM3HM 4YesloBeKa. Tema M BelIECTBa.
dusnyeckre CBOMCTBA BELIECTB. ArperarHoe cocTosHue BemiecTB. [loHsitue o
METO/IaX MO3HAHMS B XUMHH. XUMUS B CUCTeME HayK. UHUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas (opmyna. BaneHTHOCTh aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUHU.

Ou3nveckne W XUMUYECKUE SIBICHUS. XUMHUYECKas peakius U e€ MpHU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Knaccubukanms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKON TOCY/I0H, ¢ IpaBUIaMU
pabotel B Jjabopatopum HW mpuéMaMu  oOpallleHuss ¢ JIabopaTOPHBIM
0o0Opy/lOBaHMEM; U3YyYE€HHE U ONHCAaHHE (PU3UYECKHX CBOWCTB 00pa3loB
HEOPraHWYECKUX BEUIECTB; HaOIoeHne (Qu3ndeckux (IJIaBjIeHHE BOCKA, TasHUE
Jdbla, pacTUpaHuE caxapa B CTYyNKe, KWUMEHWE M KOHJAEHCAlus BOJbI) U
XUMHUYECKUX  (TOpeHHWe  CBeYM,  IPOKAJIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia ¢ KUCJIOTOM) SIBJICHUM, HAOJIF0IEHUE U OTIMCAHUE TTPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peaKIUil (pa3ioKeHue caxapa, B3auMOJECICTBUE CEPHOI
KHCJIOTBI C XJIOpUAOM Oapusi, paznoxxkenue ruapokcuaa meau(Il) mpu HarpeBanumu,
B3aUMOJIeHCTBUE Kefe3a ¢ pactBopoMm conu Menu(Il)); m3ydenue cmocoOoB
paszeneHus cMmeceil (C MOMOIIbI0 MAarHuTta, (QUIBTPOBAHUE, BBIIAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi), MPOBEACHWE OYHUCTKH TOBAPEHHOW COJIM;
HaOJIOICHUE U ONMUCAHUE PE3YJbTATOB MPOBEJEHHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHHUs MAcCChl; CO3JJaHle MOIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeliue npeacTaBuTe M HEOPraHUYECKHUX BeLIECTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kucinopox — 31eMEHT M IpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHcIIopoa B mpupoje. O30H — aJljioTponHas MoAu(PUKaLUs KUCIOPOIa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPABHEHHUS, IK30-
U DHIOTEPMHUYECKHE pEAKUMU. TOIUIMBO: yrojab U METaH. 3arpsi3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3(pdekTa, pa3pylieHre 030HOBOTO CIIOS.

7



Bopopon — anemeHT u npocTtoe BemecTBo. HaxoxaeHne Boaopoaa B MpUpPOE,
buznueckue M XUMHUYECKHME CBOKICTBA, NPUMEHEHUE, CIOCOObl MOJIYYECHHUS.
Kucnots! u conu.

KonnuectBo BemectBa. Moib. MoisipHast macca. 3akoH ABoraJapo. MoJsipHbIi
00bEM ra3oB. PacuéThbl M0 XUMHUYECKUM YPAaBHCHUSM.

dusnueckue cBorcTBa BoAbl. Bona kak pactsopureins. PactBopel. HackiieHHbIe
Y HEHACBHIILICHHBIE PacTBOpbI. PacTBOpMMOCTh BemecTB B Boze.MaccoBas noiis
BEILECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA Bobl. OcHOBaHUs. Poib pacTBOpoB
B MPUPOJEC U B KU3HMU ueloBeKka. KpyroBopoT BoAbI B MpUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeaunenuid. Oxkcunbl. Knaccuduxarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecoseoOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoIHasl U TpUBHUAJbHAS).
Pu3nyecKre U XUMUYECKHE CBOMCTBA OKCUIO0B. [loiyyeHne okcuios.

OcHoBanusa. Krnaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIC
ocHOBaHHA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHass W TpPUBHAIbHAsA).
Pu3nyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHre ocCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. HoMmeHnknarypa KucioT (MeXIyHapoaHas U
TpuBuangbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAn akTUBHOCTHU
metaiuioB H. H. bekerosa. [lonyyeHue Kucior.

Conu. HomenknaTtypa cojield (MeXIyHapoaHasi U TpuBHaIbHAs ). DU3HUECKUE U
XAMHUYECKUE CBOMCTBA cosiell. [lomydenue comneil.

I'eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

XAMUYECKHM  JKCIEPUMEHT: KAUYECTBEHHOE  OINpEIEICHUE  COJACPKAHMS
KHCJIOpOJa B BO3JyXe; IMOJy4YeHHEe, COOUpaHue, paclo3HaBaHWE WU H3Y4YCHUE
CBOMCTB KHCJIOpOJa; HAOJIOJICHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U
yCJIOBUSI BO3HUKHOBEHMSI M TIPEKpAICHUS] TOpeHHs (MoXapa); 03HAKOMIICHHE C
oOpa3liaMd OKCHJOB M OINHKCAaHWE UX CBOWCTB; IIOJyYCHHE, COOMpaHUE,
pacno3HaBaHME€ M HW3Y4YEHUE CBOWMCTB BOJOpOAa (TOPEHHE); B3aMMOJICHCTBUE
BOJIOpOJA c OKCHJIOM meau (11) (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB);HAOMIOACHIHE 00pa3lloB BEIHIECTB  KOJUYECTBOM | MOJIb;
UCCJIEIOBAHUE  OCOOCHHOCTEM  PacTBOpEHUsS  BEHIECTB  C  Pa3IMYHOMN
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOW MaCcCOBOM JOJIEN
pPacTBOPEHHOIO BEILIECTBA; B3aMMOJICUCTBHE BOABI C METaUIaMH (HAaTpUEM U
KaJibllueM) (BO3MOXKHO  HCIIOJb30BaHWE  BHJCOMATEPHUANIOB);  OIpeJecHue
PacTBOPOB KHUCJIOT U IIEJI0YEH C TOMOIIBIO MHIUKATOPOB; UCCIEA0BaHNE 00Pa3IioB
HEOPTaHMYECKUX BEIIESCTB PA3IMUHBIX KJIACCOB; HAOIIOJICHUE U3MEHEHHS OKPACKU
WHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOUEH; N3yYeHHE B3aUMOICCTBUSI OKCH/IA
menu (II) ¢ pacTBOpoM cepHOl KHCIOTHI, KHCJIOT C MeTallylaMU, peakIui
HEWTpanu3aluy; MOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHU, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIM; PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCAUHEHUID.



IMepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHUX JJIEMEHTOB
. A. MenaeneeBa. Ctpoenne aroMOB. XUMH4YECKass CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIU

[lepBbie MOMBITKY KIacCUPUKALUU XUMUYECKUX 3JIEMEHTOB. [loHsTHE O rpymnax
CXOJHBIX 3JIEMEHTOB (IEIOYHbIE U IIEJIOYHO3EMENIbHbIE METaIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 00pa3zyloT amdOTepHbIE OKCHUIIBI U
TUAPOKCHUIBI.

Ilepnogmueckuit 3akoH. llepmomnueckas cucTEMa XUMHYECKUX JIIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonnas W JUIMHHONEPUOAHAS  (OPMBI
[Tepronnueckoit cucrtembl xumuueckux 3neMmeHToB [{. . MenneneeBa. 1lepnoast
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX saep. M3orombl. Onexktponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [. . MenneneeBa. XapakTepuCTUKa XUMHYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI paauyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAaM U epuoaaM. 3HaYEHUE
[Tepuoguueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB TSI
pa3BuTusa HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpaKJaHNH.

Xumuyeckass cBsi3b. KoBajieHTHass (MOJsipHAs MW HEMOJSIpHAs)  CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJICHUS U BOCCTAHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEU.

XVWMHUYECKUI JKCIEPUMEHT: U3y4YeHHuEe oO0Opa3lioB BEIIECTB METAIOB U
HEMETAIJIOB;, B3aUMOJECHUCTBUE THUIPOKCHUAA IIMHKA C pPacTBOPAMHU KHUCJIOT H
1IeJI0YEel; IMPOBEICHHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3JIOKEHUS, COCIUHECHHUS ).

MexknpeaMeTHbIE CBS3H

Peanmzamuss MeXNpeaMETHBIX CBSI3eH MNPU W3YYCHHH XUMHUU B 8 Kjacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
TIOHSTHN, TaK W TIOHSATHUH, SIBJISTFOIIIMXCS CHCTEMHBIMH JIJISI OTACIIBHBIX TTPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIOHSATHSA: HAYYHBIM (aKT, THIOTE3a, TCOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccu(UKaIus, TepPUOINIHOCTh, HAOJIOCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPCHHUE, MOJICITb, SIBICHHC.

dusnka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, H30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsjl, BEIISCTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, CIUHUIIBI
WU3MEPEHUsI, KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MuHEpasbl, TOPHBIE MOPOJBI, TOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



9 knacc

BemecTBo n xumuueckas peakius

Ilepuognueckuit 3akoH. llepmomnueckas cuCTEMa XUMHUYECKUX DIIEMEHTOB
. . Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHne BeWIECTBA: BHUABl XUMHUYECKOM CBA3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys n HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAsA). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSAUIMXCS K Pa3IM4YHBIM
KJIACCaM HEOPraHWYECKUX COCAVHEHUH, T'€HETHUYECKas CBsI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanys XuMUYeCKUX peakiuil Mo pa3aTuyHbIM MPU3HAKaM (110 YHUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETEHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, IO 0OpAaTUMOCTH, MO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o0 ckopocTH XuMHUYeckoll peakuuu. IlloHaTne 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTre€HHBIX U IeTepOre€HHBIX
peakiusax. [lonstme o xumMuueckoM paBHOBecHH. DaKTOphI, BIHSIOIIAE HAa
CKOPOCTb XMMUYECKOW PEAKLUHU U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTHYECKON AUCCOUMALNN. DIEKTPOJIUTHI U HE- DIIEKTPOJIMUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconanui. CUibHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiuu vioHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIU3E COJIEH.

XAMUYECKUN DKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPHCTAJUIMYECKUX
pPEIETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HEMEeTauioB (rpadura u
ajiMasa), CJIOXXHBIX BEIIECTB (XJIOpUAa HATpHsl); HUCCIAEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOM peakluH OT BO3ACHCTBUS pAa3NUUYHBIX (AKTOPOB;
MCCIIEOBAHNUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IPOLECCA AUCCOLUALIN
KHCJIOT, IIeJoYeld W coyied (BO3MOYKHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB);
IIPOBEJICHHUE ONBITOB, WJUTFOCTPUPYIOIIMX NPU3HAKH MPOTEKAHUS PEAKIIMI HOHHOTO
obmeHa (oOpa3oBaHHE Ocajika, BBIJCIEHHE ra3a, oOpa3oBaHHE BOJIBI); OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
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(ropeHue, peakuH pa3IoKEHHs, COEIUHEHUS); PACIO3HABAHUE HEOPTaHUYECKUX
BEUIECTB C IIOMOIIBIO KAue€CTBEHHBIX PEAKLU HAa HOHBI, pEIICHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerannsl u ux coeuHeHUs

OOmiass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKkTepHbIE CTENEHU OKucieHUud. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX
BEUIECTB — TajJOreHoB. XHMMHMYECKHE CBOWCTBa Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUlaMH, UIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, NOJydYE€HHE, NpUMEHEeHue. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaXHeWIlne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJIE.

Obmiasi xapakTepucTuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUSI.

CrpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEpHI.
AnnoTtponHsle MOIU(UKAIIMM KUCIOPOAa U cepbl. XUMHUUYECKUE CBOMICTBAa CEpHI.
CepoBonopoJ, cTpoeHue, (pu3nyeckue U XuMudeckue cBocTBa. OKCHUIBI Cepbl Kak
IOPEJICTAaBUTENN  KUCIOTHBIX oKkcuaoB. CepHast KucloTa, (QU3MYECKUE U
XMMHUYECKHE CBOMCTBAa (0OLIMEe KakK NpEICTaBUTEN Kilacca KUCIOT U
cneuuduuecknue). XUMHUYECKUE PEAKIMHU, JIeKAIIUe B OCHOBE IMPOMBIIUIEHHOTO
cnocoba mosyuyeHusi cepHoil kucnotbl. Ilpumenenue. Coiim CepHOM KHCIOTHI,
KAueCTBEHHAs peakuus Ha cyinb(aT-uoH. HaxoxaeHue ceprsl U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYXAIOLIEH Cpellbl COSAMHEHUSIMU CEpPbI
(KUCIIOTHBIE JTOKAM, 3arpsA3HEHHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
NpeI0TBPAICHUS.

OO6mast xapakrtepucTuka 3J1IeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHue B MNpupoie, (pu3nueckue M XHMHUYECKUE CBOWCTBA.
KpyroBoport azora B npupoje. AMMHaK, ero puU3ndeckue 1 XuMUIECKHe CBONCTBA,
nojsyuyeHue W npumeHeHue. Coiau aMMOHHMS, UX (U3MUECKHE M XHMUYECKHUE
CBOMCTBa, NpHUMEHEHHe. KauecTBEHHas peakuuss Ha WOHbBI aMMOHMS. A30THas
KHCToTa, €€ mojydyeHue, (u3MYecKue M XHMMHMYECKHe CBOWCTBa (00IIue Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). Vcnonb3zoBaHue HUTPAToOB U
coJieil aMMOHHS B KQU€CTBE MUHEPAJIbHBIX YI0OpeHN. XUMUYECKOE 3arps3HEeHUE
OKpYXalolel cpeapl COCNUHEHHUSIMH a30Ta (KUCJIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

®ocdop, amnorponHsie Moaudukauuu (ochopa, puzmyeckue U XUMHUECKHUE
cBorictBa. Okcup pochopa(V) u dbochopHas kucnora, pusndecKue 1 XUMUIECKUE
cBOlicTBa, mnoiydeHue. Hcmnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
yA00pEHU.

O6mrast xapaktepuctuka diemMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

VYrnepon, amwioTpomHble MOAM(UKAIMKM, PAcCIpOCTpaHEHHE B  MPHUPOJE,
¢usznyeckue W XxuMudeckue cBoiictBa. AnpcopOuus. Kpyrosopor yriepona B
npupone. Okcupl yriepoaa, ux (pusndeckue U XMMHUECKUe CBOMCTBA, JIEHCTBUE
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Ha JKMBBIC OPTaHU3MBI, MOJYYCHUE W MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI,
cBs3aHHble ¢ okcugoMm yriaepoaa(lV); rumoresa r1700aTbHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBINA 3D PeKT. YTonapHas KUCIoTa U €€ COJi, uX (U3NYECKUe U
XUMUYECKUE CBOWCTBA, MOJYYEHHE M NpUMEHEHHE. KauecTBeHHas peakuusi Ha
kapOoHaT-uoHbsl.  Mcrnonb3oBanue  kapOOHATOB B OBITY,  MEIUIIUHE,
MIPOMBIIICHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavasibHbIE TIOHATHS O0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
Ux coctaB m xXumudeckoe cTpoeHue. [loHsATHE O OHOJOTHYECKH BaKHBIX
BEILIECTBAX: JKHMpax, OeJikax, yrieBoJlax — M HUX POJU B JKU3HU YEJIOBEKA.
MarepuanbHO€ €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

KpemHuii, ero ¢puznueckue 1 XUMUYECKUE CBOMCTBA, MMOJIYyYEHUE U IPUMEHEHHUE.
Coenunenust kpemHusi B npupojae. OOmmMe mnpencraBieHuss 00 OKCUJe
kpeMuus(IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIIOJIb30BAaHUE B OBITY,
MEJIMLIMHE, TMPOMBIIUICHHOCTH. BaKHEWIME  CTPOUTEIbHBIE  MAaTEPHUAJIBL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimemsl Oe3omacHOro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAIOB B TIOBCETHEBHOM KU3HMU.

XVMMHUUYECKHUIN HKCIIEPUMEHT: H3ydYeHHE OOpa3lloB HEOPTaHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; TPOBEAECHNE KAUECTBEHHBIX PEAKIUI HA XJIOPU]I-HOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKaolue PU3nIecKue u
XUMHUUYECKUE CBOWCTBA TAJIOTEHOB UM WX COCAMHEHUN (BO3MOXXHO MCIOJIb30BAHUE
BHUJICOMATEPUAJIOB); O3HAKOMJIEHHE C oO0pasliaMu XJIOPUAOB (TaJIOT€HUIOB);
O3HAaKOMJIEHUE C 00pa3laMu Cephl U €€ COCTUHEHUSIMU (BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPUAIIOB); HAOIIOJIEHHUE Mpoliecca OOYIIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI; HM3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklK Ha Cybdar-
WOH M HaOJIOJIeHUE TpHU3HAKa €€ MPOTEeKaHWUs; O3HAKOMJIEHHWE C (U3HMUECKUMHU
cBoiicTBaMu a3zora, ¢Gochopa W HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX YAOOPEHUIl; MOTyUYeHue,
coOuMpaHue, pacro3HaBaHWE U M3YyUYCHHE CBOWCTB aMMHaKa; IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
YX MPOTEKaHHUsI, B3aUMOJICICTBUE KOHILIEHTPUPOBAHHOM a30THOU KHCJIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); U3YUYCHHE Mozenein
KPUCTAUIMYECKUX pEIETOK anMasza, Tpadura, QylepeHa; O03HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a; MOJIyYECHHE, COOMpaHUEe, PacliO3HABAHUE U W3YUYCHHE
CBOMCTB YTJIEKHCIIOTO Ta3a; MpOBeJACHUE KaUeCTBEHHBIX pPEaKIMii Ha KapOOHAT- U
CUJIMKAT-UOHBl U U3yYCHHE TPU3HAKOB WX MPOTEKaHWS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTalulbl U UX COCIMHEHUS.

Mertaibl 1 KX COETUHECHUS

OO6mr1ast XxapaKTepUCTUKA XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAHUHU UX
IIOJIOKEHUSA B ITepuonnueckou CHUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaioB. Meramnueckas
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CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKas PEmIETKa. DJIEKTPOXUMUUYECKUN Psl
HarpspkeHU MeTtaioB. OuU3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTaiuioB. OO0ume
CcrocoObl Toy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3alMUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynple MeTaybl: MONOKEHHE B llepuonnueckoil cHcTeME XUMHUYECKUX
sanemeHToB JI. . MenzeneeBa; CTpOCHHE UX aTOMOB; HaxO0KJIEHUE B IPHUPOJIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IENOYHBIX METaNIOB MU HX
COEIMHECHUM.

[[lenouyno3eMebHbIC METAaJLIbI MarHui 51 KaJIbIIUH: MOJIOKCHHUE
B [lepnoanueckoit cucreme xumnuueckux anemeHToB . 1. MenneneeBa; crpoenne
UX aTOMOB; Hax0JIeHUE B npupojae. usnyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseiimue coeauHEHUS Kaibldsg (OKCUJ, TUIPOKCHJ, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxxkenue B lleproauyueckoil cucTeME XHMHYECKHUX 3JIEMEHTOB
. . MeHneneeBa; CTpOEHUE aTOMa; HaxOoXJeHUe B mpupone. duznueckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHJIA U THIPOKCUIA
ATIOMHUHUSL.

XKenezo: mnonoxenue B Ileproanueckoil cHCTEME XHUMHYECKHUX SJIEMEHTOB
. . MenneneeBa; cTpoeHue aToma; HaxOXKJICHHE B mpuponae. Pusnyeckue u
XUMHUYECKUEe CBOMcTBa »xene3a. Okcuabl, TUApoKcuanl u conu sxkenesa(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMHUYECKUIN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METaUIOB U CIUIABOB,
ux (UBUYECKUMHU CBOMCTBAMHU; H3YyUYCHHUE PE3YJIbTAaTOB KOPPO3UU METAJIOB
(BO3MOKHO HCIOJIb30BAHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEN B3aWMOJICUCTBUS
OKCHJIa  KajublUMUsl W  HaTpus  CBOJOM  (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOMBI; MpOLECCAa TOPEHUs
Kese3a B KUCIOopoJie (BO3MOXKHO HMCIOJB30BaHUE BHICOMATEPHANIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHusi, KaJblUs, ATIOMUHUSA,
nuHka, xxenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvcaHue MPOIECCOB
OKpallMBaHMS I[IJJAMEHHM HWOHAMU HaTpHsi, KaIus W Kalublus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCle0OBaHWEe aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUS W TUAPOKCHAA IIMHKA; PEHICHHUE SKCIEePUMEHTAIbHBIX
3aza4 o reme «BakHele MeTauIbl U UX COSIUHEHUSY.

XUMHs ¥ OKpYyXKarolias cpeaa

HoBbele marepuansl U TexHOJOrMU. BeliectBa m Marepualbl B IMOBCEAHEBHOU
JKU3HU 4YeJloBeKa. XHWMHUS U 370pOBbe. beszonacHoe MCMoib30BaHUE BEIIECTB U
XUMHUUYECKUX peakiuid B ObITy. llepBasg momoIips MpU XUMHYECKHUX OXKOTaX
1 oTpaBieHUAX. OCHOBBI SKOJOTHUYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karouien cpenbl (mpeaenbHas 10mycTuMasi KonleHTpamus seniects — [1/IK).
Ponb XxvuMuu B perieHuu IKOJIOTHIECKUX MPOOIIEM.

[IpupoaHbie WCTOYHHUKHU YTIIEBOJAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HE(DTH),
MPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY ¥ IPOMBIIILIEHHOCTH.
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XVUMUYECKUH SKCIIEPUMEHT: M3yUeHHE OOpa3l0B MaTepHuanoB (CTEKJO, CILJIaBbl
METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIBI).

Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsi3ed MNP HU3YYEHUH XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOr0 LMKJIA. Peanu3anus MEXNPEIMETHBIX CBS3€U IpU
U3Y4YCHUU XUMHUU B 9 Kilacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX
€CTECTBCHHO-HAYYHBIX TMOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmIue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIacCupUKalusi, TEepUOJAUYHOCTh, HaOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: Marepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaZOaKTUBHOCTD, MOJIEKYa, AIIEKTPUYECKUI 3apsj, IIPOBOJHUKH,
HOJyIPOBOJHUKHU, JIUIJNEKTPUKHU, (POTOJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COIHIIE.

buonorusa: ¢orocunTes, abixaHue, Ouocdepa, 3SKOCUCTEMA, MUHEPAIbHbBIE
yIOOpEeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

INIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pE3yJIbTaThl  OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOWIETro
o0Opa3oBaHUs JOCTUTalOTCs B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMHU M JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM M HOPMaMHU IOBEJIEHHUS U CHOCOOCTBYIOT
poleccaM CaMONO3HaHMs, CAMOPA3BUTHS U COLIMATM3ALNN 00yYaIOIIUXCSL.

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOGHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B E€IUHCTBE y4yeOHOU H
BOCIHUTATEIbHON AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMU M J1YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMU B OOIIECTBE MpaBWJIaMU W HOPMaMHU TOBEJIEHUS M CIIOCOOCTBYIOT
poleccaM CaMONO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALNN O0yUYaIOIIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:
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IlaTproTHYeCKOro BOCIUTAHUSA

1) IEeHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
U HAy4YHOMY HAcCJeIHI0, TOHMMAaHHUS 3HAYEHUsS XUMUYECKOM HAyKh B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HH(pOpMaIeil o
NEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

I'paxxnanckoro BocnuraHus

2) NpeACTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEOBAaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
JeATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW JEATENbHOCTH NpHU
BBIMIOJJTHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMNOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe JTOW Y4eOHOH JEesATENbHOCTH; T'OTOBHOCTH
OLICHUBATh CBO€ TIIOBEJAEHUE M IIOCTYIIKM CBOMX TOBApHILEW C IO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUSA I10CIEACTBUM MIOCTYIIKOB;

IleHHOCTH HAYYHOI'O NO3HAHMS

3) MUPOBO33PEHUYECKUX MPEJICTABICHUN O BEIIECTBE M XMUMHYECKOW pPEaKIIUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKM M COCTAaBJISIIOIIMX
OCHOBY JIJIsl TOHUMAaHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEeIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX 7151 OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U SIBJICHUN;

5) no3HaBaTeNbHONU, MHPOPMAIIMOHHON U YUTATENHCKON KYJIbTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) umHTEepeca K OOYYCHHIO M IO3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  CcamMo00pa3oBaHWIO, TMPOEKTHOM M HCCIEI0BATEIIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JIaJbHEHUIIIEM;

@opMHUPOBaHHUS KYJIbTYPbI 310POBbSA

7) OCO3HaHMS IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KWU3HU, OCO3HAHUS TOCIECICTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOMMMOCTH COOJNIONEHUS TIpaBUI OE€30MacCHOCTH TMpPH  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,
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TpynoBoro BocnuraHus

8) uHTepeca K MPaKTUYECKOMY M3YUYEHHIO MPOQECCU U TpyAa pa3IudyHOro poja,
yB@XEHHE K TPyJIy M pe3ysbTaTaM TpPYAOBOH AEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMsS] MPEIMETHBIX 3HAaHUI 10 XUMHHM, OCO3HAHHOIO BbIOOpA
VH/MBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEI;
yCIEIHOW POo(ECCUOHATIBHON IEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM;
TOTOBHOCTD aJalTUPOBATHCS B MPOQPECCUOHANBHOM Cpeie;

IKOJIOTNYEeCKOr0 BOCIIMTAHUS

9) SKOIOTHYECKH IIeIeCOO0Pa3HOr0 OTHOIICHHS K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUs LIEHHOCTU 3JI0POBOIO U
O0e3zomacHOro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY
Gu3nyecKoOMy M NCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMS ILEHHOCTU COOJIOJCHMUS
paBuJI OE30MaCHOTO MOBEEHUS MPU padOTE C BEIIECTBAMM, a TAKXKE B CUTYyallMsIX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH NPUMEHATH 3HAHMS, TOJIy4YaeMble MPU U3YUYEHUU XUMHH, IS
peuieHus 3aJad, CBS3aHHBIX C OKPYKAIOIIEW NPUPOAHOW CpeNoil, NMOBBIIICHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTeH UX PEIIeHUs TOCPEACTBOM METOJI0B XUMUU;

11) SKOJOrMYECKOro MbIIUICHUS, YMEHUS PYKOBOJACTBOBATbCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYMMBIE  JUIS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAy4YHblE TOHATUS (3aKOH, TeopHus,
OPUHIUI, TUNOTe3a, (PakT, cucTema, MPOLEcC, SKCHEPUMEHT U Jp.), KOTOpPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE O0OECHeunBatOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMH
NEeATEIBbHOCTH.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS 00Opa30BAaTEIbHOW MPOrpaMMbl 110
XUMUU OTPAKAIOT OBJIAJIEHUE YHUBEPCAIBHBIMH I03HABATEIbHBIMU JIEUCTBUSIMU, B
TOM YHCJIE:

ba3oBbIMH JIOTHYECKMMHU AeHCTBUAMH

1) ymeHuneM HCNOIB30BaTh NMPUEMBI JIOTMYECKOTO MBILLIEHUS [PU OCBOCHHH
3HAHMI: PACKPBIBaTh CMBICI XUMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSATHSIMHU), HUCIOIb30BAThH
MOHATHUS [l OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBIICHUMN; BHIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYECHUS;
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CTPOUTH JIOTUYECKHUE PACCYk ACHUS (MHAYKTHUBHBIE, 1€IyKTUBHbIE, [0 AHAJIOTHUN);
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

2) yMEHHMEM MpPHUMEHSTh B MPOIECCe MO3HAHUA TMOHATUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh HIMPOKO MIPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMylla U ypaBHEHUE
XUMHUYECKON peakiuu — MPH PEIIeHUH Y4eOHO-TI03HABATENIbHBIX 33]1a4; ¢ YYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKK HW3YYa€MbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XUMHYECKHX
peaklnii; BBISBIATh OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBS3H H
IPOTUBOPEYHS B M3YYAEMBIX MPOLECCAX U SABIEHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUMIl; CAMOCTOSATEIBHO BbIOUPATh
crioco0 perieHus: yueOHOM 3ajauu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHMUS,
BbIOMpaTh HamOojee MOAXOMAIIUN € YYETOM CaMOCTOSITENIBHO BBIJEJIEHHBIX
KpUTEPHUEB);

ba3oBbIMH Hcc/I€10BATEILCKUMH AeHCTBUAMHU

3) yMeHHEM HCIOIb30BaTh MOCTABICHHbIE BONPOCHl B KAUECTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (POPMUPOBAHUS THUIIOTE3BI 10
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

4) npuoOpeTeHHE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3alUU U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOMI0JaTh 3a XOJOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, (POPMYIHPOBATH 000OIIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpojieIaHHoM padboTe;

Pa6oroii ¢ ungopmanmei

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALUIO
pa3iMyYHBIX BUIOB U (DOPM MpEACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa); KPUTUYECKHM OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

6) yMEHHEM NPUMEHATh Pa3IMYHbIE METOJbI M 3allpOChl IPU MOUCKE U 0TOOpe
UHGOpPMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBINOJIHEHHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONpPEIEIEHHOIO THUIA; IPUOOPETEHHE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX MIOUCKOBBIX CUCTEM;
CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeAcTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaEMble 3a7a4d HECJIOKHBIMU CXeMaMH, JrharpaMmamu,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

7) yMEHHEM UCHONb30BaTh MW aHAJU3UPOBATH B Ipoliecce Yy4yeOHOU U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOU
Cpelbl;

YHuBepcaJbHbIMU KOMMYHUKATHUBHBIMH /1€/iCTBUSIMH
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8) ymeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa H/WIK AUCKYCCUH) TIO CYIIECTBY
oOcyx/naemMol TeMbl, (OpMYyJIUpPOBaTH CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

9) npuobpereHre onbITa MPE3CHTAIMN PE3YJIbTATOB BBHITOJIHEHHUS] XUMHYECKOTO
IKCIIepUMEHTa (J1Ta0OpaTOPHOrO OMBITA, Ja0OPATOPHOUN PabOTHI MO UCCIEIOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU MO3HABATEIBHOU U
UCCIIEIOBATENIbCKON JIESITENFHOCTH TMPH PEHICHUH BO3HMUKAIOMIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAWHAIIUS COBMECTHBIX JEHCTBUI,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U Ap.);

YHuBepCAIbHBIMU PEryJsiTUBHBIMU /I€iiCTBUSIMH

11) ymeHreM caMOCTOSITENIBHO OMPENSIATh LENH ACSITeNbHOCTH, TIIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosnee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX U PEAKIUAX;
OILICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIETH;

12) ymMeHueM UCHOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IMpejiaraeMbie B
YCJIOBUM 33/IaHUMU.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yiabTaTOB MO OCBOSHUIO 0053aTEIILHOTO COACPIKaAHNUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON paboueil MmporpaMMoM, BBIJEISIOT:
OCBOCHHBIE OOYYalOIUMHCS HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUH,
cnenuduyeckre sl MPeIMETHOM o0siacTh «XUMHUs», BUIBI JEATCIBHOCTH TIO
MOJYYEHUIO HOBOTO 3HAHUS, €ro HUHTEpPIpeTalud, MpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

[IpenMeTHble pe3ynbTaThl OTPaXarOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOIIMXCS
CHEAYIOIINX YMEHUM:

8 kiace

1) packpvisameb cmblcl OCHOBHBIX XHMHYECKHX IMOHITHH: aTOM, MOJIEKYIIa,
XMMHUYECKUN  DJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMECh
(OI[HOpOI[HaH n HeOI[HopOI[Ha}I), BaJICHTHOCTb, OTHOCHUTCIIbHAA AaTOMHAsiA H
MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas
JIOJISI XMMHUYECKOTO AJIEMEHTA B COCJAMHEHUHU, MOJISIPHBIN 00BbEM, OKCHII, KHUCJIOTA,
OCHOBaHHUE, COJIb, DJEKTPOOTPUIATEILHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKas
peakis, KiaccuuKamus peakiuii: peakiiuu COSAUHEHUsI, PEaKIUU Pa3ioKEHHUs,
peakiuy 3aMEICHUs, PEakiuu OOMEeHa, 9K30- M JIHAOTEPMHUUYECKHE PEaAKIIUU;
TeIIoBoM A(PGeKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IOJSIpHAS M  HEMoJsIpHas
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KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBas O
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATHIA (CM. I1. 1) 1
MPUMEHSTD ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHH;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JUIS COCTaBIICHHS (POPMYJI BEIIECTB
Y YPAaBHEHHUI XUMUYECKUX PEAKIUM;

4) onpedensimb BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIMHCHUSX;
CTETICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTH
BEIIECTB K OINpENeIEHHOMY KJIacCy COSAMHEHUN Mo (popmyriaMm; BUA XUMHUECKOH
CBsI3M (KOBAJICHTHAS] M HOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSIX;

5) packpvisamo cmvicn Ilepuoanueckoro 3aKOHA . . Menneneena:
JEMOHCTPUPOBATh  TMOHWMAHHWE  TEPUOJUYECKOW  3aBHCHMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB OT WX TMojoKeHus B [leprogudeckoil cucteme; 3aKOHOB
COXpaHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHUsI, 3aKOHAa ABOTrajpo; OMUCHIBATh M XapaKTEepPU30BaTh TaOIUUHYIO (hopmy
[lepuonueckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3jiMuaTh MOHITHUS «TJIaBHAS
noarpymmna (A-rpymnmna)» u «rnobouynas noarpymnna (b-rpymnmna)», Mansie u Oosbiine
NEPUOJIbI; COOTHOCHTH  OOO3HAYEHUs, KOTOpblE HMMEIOTCA B TaOIuIe
«Ilepuoanueckass cucrema xumudeckux osnemeHToB JI. 1. MenneneeBa» ¢
YUCJIIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB XHMHYECKHX DSJEMEHTOB
(cocTtaB W 3apsAn sapa, oOImIee YHCIO JJIEKTPOHOB M PACHpeleleHHE HX II0
AIIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposames XMMUYECKHE DIIEMEHTHI; HEOPTaHWYECKHE BEUICCTBA;
XUMUYECKHE PEAKIINH (10 YUCITY U COCTaBY yYaCTBYIOIINX B PEAKIIMH BEIICCTB, TI0
TeroBoMy 3P DeKTy);

7) xapaxmepuzosams (onucvleams) oOIME XUMHYCCKAE CBOWCTBA BEIECTB
pa3sMUYHBIX KJIACCOB, TOJTBEPXKAasl OINHUCAHUE TMPUMEpPaAMU MOJICKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

8) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadyeCTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUA B Pa3TUYHBIX
YCIIOBHUSIX;

9) ebiuucaAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XHMHYECKOrO 3JIEMEHTa Mo (opmyse COEIWHEHUS; MacCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOAUTH PAaCUETHl MO YPABHEHHIO XUMHUYECKOU
peaKkmum;

10) npumensimov OCHOBHBIE ONEPAIIUN MBICTUTEIILHOM IEeITCIbHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aIuI0, KIIacCU(UKAIMIO, BhISIBICHUE
IMPUYUHHO-CJICACTBEHHBIX CBSI3€M — JUIS HW3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi; €CTeCTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICIICHHBIN );

11) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMHUYECKOH MOCYI0i U 1a00paTOPHBIM
o0opyZ0BaHMEM, a TAK)KE TIPaBUJIAM OOpaIlleHHUsI C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMHA TI0 BBIMIOJTHEHUIO JTAOOPATOPHBIX XWMHYECKHX OIBITOB TIO
MOJIYYCHUIO ¥ COOMpAHUIO0 Ta3000pa3HBIX BEMIECTB (BOMOpOJA M KHUCIOPOJA),
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IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOAWTH XHMHUYECKHE OKCICPUMEHTHI 10
pacro3HaBaHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C IOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondTarenH, METUIOPAHXK U JIp.).

9 kiacc

B cocraBe npeaMeTHBIX pe3yinbTaTOB MO OCBOECHUIO 0053aTENLHOTO CO/IepKAHUS,
YCTAHOBJICHHOTO JIaHHOW TIpUMEpHON pabodell mporpamMMmoi, BBIICISIOT:
OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBbIE 3HAHMS, YMEHHUS U CIOCOOBI JIEWCTBUIA,
cnenuuyeckre Mg MPeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTanuud, MNpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpeameTHbIE pe3yJbTaThl MPEACTABICHBI OTPAXalOT CPOPMHUPOBAHHOCThH Y
00y4Yaromuxcs CICIYIOMUX YMEHUMN:

1) packpvieame cmbici OCHOBHBIX XUMHUUECKUX MOHITUN: XUMUYECKUAN DJIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIEHHS, XHMHUYECKas
peakiysl, XMMUYECKas CBSI3b, TEIJIOBOM 3(PPEKT peakunu, MOJIb, MOJISPHBIA 00BEM,
PacTBOP;JIEKTPOJIMTEI,  HEJIEKTPOJIMUTHI,  JJIEKTPOJIMTHYECKAss  AUCCOLIMALIMS,
peakuuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECUE, OOpATUMBbIE U
HeoOpaTuMble peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuy,
OKHUCJIUTENIb, BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIMS,
aMm(pOTEepHOCTh, XMMHYECKasi CBA3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECcKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3Us METAIIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo ponyctumas kontentparus (I1IK) Bemectsa;

2) unmocmpuposams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI (CM. T1. 1) 1
MPUMEHSTH 3TH MOHATHS IPY OMMCAHUU BEIIECTB U X MPEBPAIICHH;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY JUISI COCTaBIICHHS (POPMYJI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

4) onpedensimb BAICHTHOCTh U CTCIICHb OKHUCJICHUS XUMHUYECKHX JJICMCHTOB B
COEIMHEHNUAX PA3JIMYHOIO COCTABA; MPUHAIJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUN Mo ¢opMyliaM; BHJ XUMHYECKOW CBsI3U (KOBaJECHTHaf,
WOHHasA, MeETaJUIn4yeckas) B HEOPraHMYECKHX COEIMHEHUSX; 3apsj HOHAa IO
XUMHUYECKON (hopmyrie; XapakTep cpeAbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHHI, TUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHUE: OIMUCHIBATh M XapaKTepHU30BaTh TAOJIMUHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OonbpIIME  TEPUOJbl; COOTHOCUTH  O0O3HAUEHHS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOlee 4YHUCIO BJIEKTPOHOB U
pacrpeiesieHde UX Mo AJEKTPOHHBIM CJI0sIM); OOBSICHATH OOIHE 3aKOHOMEPHOCTH
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B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIUHEHHM B Mpeenax MallbIX MepHOI0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

6) xkraccuguyuposames XMUMUYECKUE SJIEMEHTBI; HEOPTaHWYECKHUE BEIICCTBA;
XUMHUYECKUE peakluu (10 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O
TerIoBoMy 3(h@eKxTy, MO0 HU3MEHEHUIO CTENEHEW OKHUCIECHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzoséams (ONUCHIBATB) O00OIIHME M CHCHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOJATBEPKIasi ONMCAHUE MPUMEpPaMHU
MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

8) cocmaesnsimv ypaBHEHUS ~ ANEKTPOJIUTHYECKOW  JIUCCOUMAIMHM  KHUCIOT,
LIEJI0YEd M COJICH; IIOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEAKIMM HOHHOTO
oOMeHa; ypaBHEHHS peaklUi, MOATBEPKIAIONINX CYHIECTBOBAHME T'€HETUYECKOM
CBSI3M MEX/IY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

9) packpwvisamo CYUWHOCMbOKUACTUTEIbHO-BOCCTAHOBUTEIBHBIX peaxiuii
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca ITUX PEaKIHii;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUUECKHUX NIPEBPALICHUN B pa3IUUHbIX YCIOBUSX;

11) gviuucisims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB;
MacCOBYIO JOJK0 XMMHYECKOrO 3JIEMEHTa IO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE; MPOBOAUTH PAacyEThl MO YPAaBHEHUIO XUMHUYECKON
peaxImmy;

12) crnedosamsb ipaBuiIaM MOJIB30BAHUS XUMUYECKOH MOCYI0H U 1a00paTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XWMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);

13) nposooums peakiuuu, MOATBEPIKAAIONINEC KAUYSCTBEHHBI COCTAB Pa3IUMYHBIX
BELIECTB: PaclO3HABaTh OMBITHBIM MyTEM XJIOPHJI-, OPOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUA-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
BEIIIECTB;

14) npumensimb OCHOBHBIC OIEPALUN MBICTUTEIBHOW ACATEIHHOCTH — aHAIU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Ui M3y4YEHHUS CBOMCTB BELIECTB M XHUMHUYECKUX
peaxiuii; eCTeCTBEHHO-HAYYHBIE METO/bI MO3HAHUS — HAONIOICHHEe, U3MEpPEHHE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbIi U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4,

8 KJIIACC (2 u B Hezemto, Bcero 68 u)

[IpumepHbIE TEMBI,
PacKphIBAIOIINE JaHHBIH
paszel nporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coJiepKaHUE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJarOIIMXCS

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepBonavanbubie xuMuueckue noHsatus (20 )

Tema 1. XumMmust — BaykHas
00J1aCTh €CTECTBO3HAHMS U
MPaKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMHum B )KU3HU

YeoBeKa. XMMHS B CUCTEME HaAYK.
MeToanl mO3HAHUS B XUMHUU. Tena u
BemiecTBa. Pu3nyecKkue CBOMCTBA
BEIIECTB. ATperaTHO€ COCTOSIHUE

BCIICCTB. Yucrteie BCIICCTBA 1 CMCCH.

CniocoOnI pa3aeneHus cMeceit.

DU3NYECKUE U XUMHUUYECCKUE SIBJICHUS.

[Ipu3Haky U yciIOBUS MPOTEKAHUS

XUMHUUYECKUX peaklnii. 3HaKOMCTBO C
npaBuiIamMu 0€30MaCHOCTU U TPUEMaMuU
paboThl B XMMUYECKOU J1Ta00OpaTOPHUH.

JleMoHCcTpaIMU:
1. JTaGopatopHoe o60py10BaHHE.

e  PackpbIBaTh CMBICT
V3y4aeMBbIX TTOHATUH.

e  PackpbIBaTh pOJib XUMUH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€
CBSI3b C IPYTUMU HAYKaAMH.

e Paznmuuars yucteie
BEIIECTBA U CMECHU; OJTHOPOJIHBIE
Y HEOJIHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SIBIICHHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKINI U YCIOBUS
WX TIPOTEKAHUS.

e (CrnenoBaTh npaBUIaM
M0JIb30BAHUS] XUMUYECKOU
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2. PaznnyHble BUIBI XUMHUYECKOMN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecei (puapTpoBaHUeE,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomatorpadusi). JlabopaTopubie n
NMPaKTUHYeCKHUe
padorbsL/ladopamophuie onvimul:
Onucanue GU3NIECKUX CBOMCTB
BelIeCTB. Pazaenenue cmecu ¢
noMoIIsi0 Marauta. Ilpakmuueckue
pabomut.

Ne 1. IIpaBuna paboTsl B 1abopaTopuun
U IpUEMBI 0OpaIeHUs C
71a060paTOPHBIM 000PYAOBAHUEM.

Ne 2. Paznenenne cmeceii (Ha mpumMepe
OYUCTKH TIOBAPEHHOM COJIN)

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TaKKe
paBuiIaM OOpalleHus ¢
XUMUYECKMMHU BEIIECTBAMU B
COOTBETCTBHUM C UHCTPYKIUSIMHU
10 BBITIOJIHEHUIO MPAKTUYECKUX
pabor.

e [InanupoBaTh U MPOBOAUTH
XUMHUYECKUN SKCIIEPUMEHT 10
W3YUYEHUIO U OTTMCAHUIO
(bu3HUEeCKUX CBOWCTB BEIIECTB,
CITOCOOOB pa3jeieHus cMeceit
BEILECTB.

e lcnonw3oBath npu
BBITIOJTHEHUHU YYEOHBIX 3alaHUHN U
B IIPOLIECCE UCCIEN0BATEIbCKOM
NEeATEeIbHOCTU HAYy4YHO-
NONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO CO/IepKaHMUS,
CIIPaBOYHBIE MaTepHUabl,
pecypebl MaTEpHETA.

e  BricTtpauBaTh pa3BEpHYyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTNIOpOM Ha UH(POPMAITUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepHayioB, IPaMOTHO
UCIO0JIb30BaTh U3YYEHHBIN
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MOHATUMHBIN amnmapar Kypca
XUMHUH

Tema 2. Bemectsa u
xuMuueckue peakiuu (16 )

ATOMBI M MOJIEKYJIbl. XUMHAYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOJKHEIE BelllecTBa. ATOMHO-
MOJIEKYJISIPHOE YueHHe. XUMUu4YecKas
dbopmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHocuTenbHaAs aTOMHAs Macca.

OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.

MaccoBast 10JIs1 XMMAYECKOTO
AJIEMEHTA B coeNMHEHNU. Pu3nyecKkue
Y XMMHUYECKUE ABJICHUS. XUMUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS] XUMUYECKUX PEAKIIHM.
XHUMUYECKUE YPABHEHUS.

THUnbl XUMUYECKUX pEAKLIAN
(coenuHeHUs, pa3oKeHUs,
3aMelleHus, 0OMeHa). 3aKOH
COXpaHeHust Macchl BeulecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIIONEANUCT. JleMOHCTpanuu
@usnyueckue sIBJIeHUA (pacTUupaHue
caxapa B CTYNKE, KAIICHUE U
KOHJICHCAIIUS BOJBI U T. [I.).

e [IpUMEHSTH €CTECTBEHHO-
HAy4YHBIE METO/IbI MO3HAHUS (B
TOM YHKCJI€ HAOJIIOIEHHE,
MOJICTUPOBAHUE, IKCTICPUMEHT)
¥ OCHOBHBIE OTIepaIluu
MBICIIUTENIbHOM 1€ TENbHOCTH
(cpaBHEHME, KTacCU(pUKALINS)
JUISL U3YYEHUSI BEIIECTB U
XUMHUYECKUX PEaKLINM.

e PackpbiBaTh CMBICI
M3y4aeMbIX MMOHSITHI U 3aKOHOB
U IPUMEHSTh 3T TIOHATHS TIPH
OTMCaHWU CBOWCTB BEIIECTB U
UX TIPEBPALICHUN.

e Paznuuars Qpusnueckue u
XUMHYECKUE SBJICHMUS,
OOBSICHATH UX CYHUTHOCTb C TOUKHU
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
YUCHHUS.

e OnpeaensaTe NPU3HAKU
XUMHYECKUX PEAKIU, YCIOBHS
UX MPOTEKAHUS.

e OOBACHSITH CYUIHOCTb
bu3NYECKUX U XUMHUECKUX
SABJICHUMU C TOUYKHU 3PEHUS
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XuMHUYECKHE SIBJICHUS (TOpeHUE CBEYH,
pa3lioKEeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aMMOJICHCTBHE KEJI€3a C PACTBOPOM
cosi meau(Il)). Onert,
WUTIOCTPUPYIOIIUI 3aKOH COXPaHEHUS
Macchl. JJabopaTtopHbie U
npakTuyeckue padbotel JJabopaTtopHbie
onbIThl: [IpuMepsl pu3nyeckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JbJIA).

[Ipumepsl XUMUYECKUX SABJICHUN
(MpokanuBaHUE METHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MEJa C KUCIIOTOM).
Moaenu aTOMOB U MOJICKYI.
Buvtuucnenusn

— OTHOCHUTEJIbHOM MOJIEKYJISIPHOM
MaccChl BEIIECTB;

— MAaCCOBOM JOJIM XUMHUYECKOTO
aieMeHTa 1Mo (hopMyJie COeTUHEHUS

aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

e KnaccudunuponaTh
XUMHUYECKUE peakuuu (10 YUCITy
U COCTaBY PEarupyromux 1
00pa3yIomuXxcst BEMIECTB).

e CocTaBiiTh (GOPMYJIbI
OMHApPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPENIEISATh
BaJICHTHOCTH 1O (popmyiam
BEILIECTB.

e PaccraBisiTh
KO3((PULIMEHTHI B YpaBHEHUSX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOU
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BELIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO
J1a00PATOPHBIX XUMHYECKUX
OTIBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUE€OHBIX 3aJaHUA
U B IIpolLiecce
MCCIIE0BATEIBCKON
JIESITEIbBHOCTH HAyYHO-
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MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcsl HTEpHETA.

e BrIcTpauBaTh pa3BEPHYTHIE
IIACHbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(OpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU

Kontponbhas pabora 1o
TeMme « 2. BemiectBa u
xuMuueckue peakuuny (1 )

Pa3znen 2. BaxkHelilune npeacTaBuTe/ M Heoprannieckux Bemects (30 1)

Tema 3. Boznyx. Kucnopon.
ITonstre 00 okcuaax (5 1)

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
npocToe BeniectBo. O30H —
ATOTPOITHAS MOAU(PUKAIIHS
kuciopoaa. Haxoxmaenne kucioposia B
npupoze, PU3NIecKre U XUMUIECKUE
CBOMCTBA (peaKUUU OKUCIICHUS,
ropenue). YcloBUsS BOSHUKHOBEHHUS U
npeKparieHus ropeHus. [lonstue

00 okcuaax. CriocoObl OTy4YEHUS
KHCIIOpOJa B J1a0OpaTOpuu U

e PackpeIBaTh CMbICI
M3Yy4aeMbIX MTOHATUN U
MPUMEHSThH ATU MOHATHUS TIPU
ONMCAHNUN CBOWCTB BEILIECTB U UX
MIPEBPALICHUM.

e XapakTepu3oBaTh
(omMCBIBaTH) COCTAB BO3/yXa,
bu3nUecKue 1 XUMHYECKHUE
CBOMCTBA KHCIIOPOJa, CIIOCOOBI
€ro MOJy4YEHUs], IPUMEHECHHUE U
3HA4YEHUE B IPUPOJIE U KU3HU
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MPOMBIIIUIEHHOCTH. [IprMeHenue
kuciopoaa. KpyroBopot kuciopona B
npupoje. TernmoBoit ahdext
XUMHUYECKOUN peaKinu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHHUH, SK30- U
HIOTEPMUYECKUX PEAKIIUAX.
TomnuBo (He(Th, yroyib U METAH).
3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €To
IpEIOTBpAICHHS. Y CUIICHHE
NapHUKOBOTO 3 (ekTa, pa3pylieHre
030HOBOTO cJ1051. JleMmoHCTpauu
BaumopeiictBue docdopa, cepbl

U JKeJie3a ¢ KUCIOPOJ0M (BO3MOKHO
UCIIOJIb30BaHUE BUICO-OIIBITOB).
Omnpenenenue coaepkaHusi KUCIopoia
B Bo3/1yxe. OMbITHI,
JIEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U MIPEKPAIICHUS
TOPCHHSI.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

Jlabopamopnbwiii onvim:
O3HakomileHHE ¢ 00pa3liaMu OKCUIOB.
[Tpaktrueckas padora: No 3.
[Toy4yenue u coOupanue Kucaopoaa,
V3y4YE€HUE €r0 CBOMCTB.

YeJI0BeKa.

o (CpaBHUBATH pEaAKINU
TOPEHUS U MEJJICHHOTO
OKHCIICHUSI.

e CoOupatb nmpubOOpkI 175
MOJTy4eHHUsI KUCTIOPO/ia
(BBITECHEHHEM BOJIbI M BO3/yXa).

e Pacrno3HaBaTh ONBITHBIM
IIYTEM KUCIIOPOI.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JIJIST
COCTaBJICHHS] (POPMYJT BEILIECTB,
MOJICKYJIIPHBIX YpaBHECHUI
XUMHUYCCKUX PEAKINH C yIacTHEM
KHUCIIOpO/JIa.

e OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/lyXa.

e (CrnenoBarh mpaBUIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCITOJIb30BAHUU XUMHYECKOM
MOCY/IbI U 000PYI0BaHUS, a
TaKKe MpaBuiiaM oOpaIeHus C
TOPIOYMMH BEIIECTBAMH B OBITY.
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Buviuucnenus

— MOJIEKYJISIPHOM MacChl KUCJIOpOa

M 030HA Ha OCHOBAaHMHM aTOMHOM MacCCHhI
XHMHYECKOT0 DJIEMEHTa

e [Inanuposarts u
OCYILECTBJISITh HA ITPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOJICHUSI, 1eTIaTh
BBIBO/IBI 10 pe3yJIbTaTam
HKCIIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOM
paboTe B IpyIIIE.

e lcnonp30BaTh MpU
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEI0BATEIBCKON
JeATEIbHOCTH HAYyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJIepIKAHUSI,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcsl MHTEpHETA.

e BricTpauBaTh pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha HH(pOPMAITHIO U3
yueOHUKa U CIPABOYHBIX
MaTepHuaoB, IPAMOTHO
HCII0JIB30BaTh U3y4YEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUHU

Tema 4. Bonopoa.Ilousitue
0 KHCJIOTAXH COJIAX

)

Bonopoa — aneMeHT u npocrtoe
BeniecTBo. Haxoxaenue B mpupoe,
bu3NYeCcKre M XUMUYECKHE CBOMCTBA

e PackpsIBaTh CMBICH
M3y4aeMbIX ITOHATHU U
IIPUMEHSITh 9TU NOHATHUS
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(Ha mpuMepe B3aUMOAECHCTBHUS C
HEMETaJlJIaMH U OKCUJaMH METaJIOB),
IPUMEHEHHUE, CIIOCOOBI MOTYYECHHUS.
[TonsiTve 0 KUCIIOTaX U COJSIX.
JleMoHCTpanun

[Tonyuenue, cobupanue u
pacno3HaBaHKe BOJOPOAA.

['openue Bomopona.

B3aumopeiicTBue BOA0OpO/Ia ¢ OKCUIOM
menu(II).

JlabopaTopHble M MpPaKTHYeCKHUe
padoThI
Jlabopamopnuwiii onvim:

B3aumopeiicTBre KUCIIOT ¢ METaJUIaMH.

Ipaxmuueckas paboma:
Ne 4. TTonydyenue u cobupanue
BOJIOPO/ia, U3YUYECHHUE €r0 CBOWCTB.

Buviuucnenua

— MOJIEKYJISIPHOM MacChl BEILIECTBA HA
OCHOBAHHMH aTOMHOM MacCCHhI
XUMHUYECKHUX DJIEMEHTOB

MPUONKUCAHUM CBOWCTB BEIIECTB U
MX MPEBPAIICHUM.

e XapakTepu3oBaTh
(onuceIBaTh) (PU3HMUECKUE U
XUMHYECKUE CBOMCTBA BOAOPOA,
CIIOCOOBI €T0 MOJYyYEHHUS,
PUMEHEHHE.

e (CoOupats npubop ajst
MOJIy4EHHS BOJIOPOJIA.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JJIs1
COCTaBJICHHS (POPMYJT BEILIECTB,
MOJIEKYJISIPHBIX ypaBHEHUHN
XUMHUYECKUX PEAKINN C yJaCTHEM
BOAOPO/IA.

e (CnenoBarh mpaBUIaM
0e30macHo paboThHI B
nabopaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKOM
MOCY/IbI U 000PYI0BaHUS, a
TaK)Ke MpaBuiiaM oOpaIieHus C
TOPIOYMMH BEIIECTBAMH B OBITY.

e [Lranuposars u
OCYUIECTBJISTH Ha MPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
IPOBOJUTH HAOJIIOACHUS, 1€TATh
BBIBO/JIbI 110 pPE3yJIbTaTaM
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AKCIIEpUMEHTA.
e VY4acTBOBAaTh B COBMECTHOU
paboTe B rpyIie

Tema 5. KosinuecTBeHHBIE

OTHOIIICHUA B XMMHH
(4 1)

KomnuectBo BemecTsa. Mosb.
MousipHas Macca. 3akoH ABOTaipo.
MoutsipHblil 006EM ra3oB. Pacuérsl o
XUMHUYECKUM YPABHEHUSIM.

JlemoHcTpanus
OO6pa3ipl BemecTB KOJIUISCTBOM |
MOJTb.

Buviuucnenun

— 00BEMa, KOJIMYSCTBA BEIIECTBA rasa
10 €T0 U3BECTHOMY KOJIMUECTBY
BEILIECTBA WU 00BEMY;

— 00BEMOB T'a30B MO YPaBHEHUIO
peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUHN T'a30B

e PackpeiBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
IIPUMEHSATD 3TH MOHATHS, a TAKKE
W3YYEHHBIE 3aKOHBI U TEOPHUH IS
pELIeHNs pacuETHBIX 3a/]1a4.

e  BpUHCIATE MOJSIPHYIO
MacCy BEIIECTB; KOJIMYECTBO
BeIlleCTBa, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBoauTh pacy€TsI 1O
YPaBHEHUSM XUMUYECKUX
peaKIuii: KoJInuecTBa, 00béMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHTOB WU POAYKTOB
pEaKIHH.

e BricTpanBath pa3BEpHYTHIE
MMCbMEHHbBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(poOpMaITHIO U3
y4eOHHKa U CIPAaBOYHBIX
MaTepHaoB, FPAMOTHO
UCITIOJIb30BaTh U3YUEHHBIN
MOHSTUHHBIN anmapar Kypca
XUMUHU
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Tema 6. Boxa. PactBopbl.
IMousiTue 00 OCHOBAHUAX

(5 4)

Pu3nvecKue CBOMCTBA BOJIbI. AHANIU3 U
CUHTE3 — METOJIbl U3yUYEHUSI COCTaBa
BOJIBI.

XUMHUYECKHE CBOMCTBA BOIBI (peakIuu
C MeTaJulaMH, OKCUJIaMHU METaJUJIOB U
HEMETAJIJIOB).

CocraB ocHoBanuil. [lonsatue 06
WHJIMKATOpaX.

Bona kak pactBopurens. PacTBopsl.
PacTBOprMOCTH BEIIECTB B BOJIE.
HacpllieHHbIe ¥ HEHACHIILICHHbBIE
pacTtBopbl. MaccoBast 107151 BEIIECTBA B
pacTtBope.

Ponb pacTBOpPOB B MPUPOJIE€ U B )KU3HU
yesnoBeka. KpyroBopor BobI B
MIPUPOJIE.

3arps3HeHne NpupoaHbIX Boj. OxpaHa
Y OYKMCTKA MPUPOJAHBIX BOJI.

JdemMoHcTpanuu

DJIEKTPOU3 BObI; CHHTE3 BOJbI;
B3aMMO/ICHCTBUE BObI C METAJJIAMU
(Na, Ca) (BO3MO>XHO UCTIOJIb30BAHUE
BUJICOMATEPUAJIOB).

PacTBOpeHue BEIECTB € pa3anyHOU
PacTBOPUMOCTBIO.

HccnenoBanre pacTBOPOB KUCIOT U

e PackpbIBaTh CMBICI
U3y4aeMbIX TOHSATUH U
MPUMEHSTH ATH TIOHSTHSI TIPU
ONKMCAHUH CBOMCTB BEIIECTB U UX
IIPEBPAILECHUAN.

e XapakTepu3oBaTh
¢buznyecKkrue 1 XuMHUYECKHUE
CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOPUTENISE B IPUPOIHBIX
IpolLeccax.

e CocCTaBisATh YpaBHEHHUSI
XUMHUYECKUX PEAKINI C ydacTHEM
BOJIBI.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOJIHBIX BOJI, CTIOCOOBI
OYMCTKH BOJBI OT IPUMECEH,
MEpBI 10 OXPaHe BOJ OT
3arpsi3HEHHUS.

e [Lranuposars u
OCYUIECTBJISTH Ha MPAKTUKE
XUMHYECKHE IKCIICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 110 pe3yJibTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh NpaBUiIaM
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IeJI04Yel ¢ MOMOINIBI0 MHIUKATOPOB.

JlaGopaTopHbIe U MPaKTHYECKHE

padoThI

Ilpaxmuueckas paboma:

No 5. IIpuroroBiieHHE PaCTBOPOB C
OnpeAeIEHHON MaCCOBOM 10JIEH
PacTBOPEHHOIO BEIIECTBA.

Buviuucnenua

— C UCHOJIb30BaHUEM MOHSITHS
«MaccoBas JI0JIsI BEIIECTBA B
pacTBoOpe»

0e3omacHol paboThHI B
nabopaTopuu Mpu
UCITIOJIb30BAHUU XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

e [IpoBOaUTH BBIYUCIECHUS C
MPUMEHEHUEM TTOHSATHUS
«MaccoBasi JI0JIsI BEIIEeCTBA B
pacTBoOpe».

e lcnonb3oBarh pu
BBITIOJIHEHUH YY€OHBIX 3aJaHUI U
B IIPOLIECCE HCCIIEA0BATEIBCKOM
JeSITEIbBHOCTH HAay4HO-
MOMYJSIPHYIO JINTEPATypPy
XUMHYECKOTO COJIEpKAHUS,
CTIPaBOYHbBIEC MaTEPUAIIHI,
pecypcsl MHTEpHETA.

e BricTpanBath pa3BEpHYTHIC
MUCHbMEHHBIE U YCTHBIE OTBETHI C
OTOpOii Ha HH(OPMAITHIO U3
yueOHHUKa U CIPABOYHBIX
MaTepUajIoB, FPaMOTHO
UCIOJIb30BaTh U3yUEHHBIN
MOHSITUMHBINA anrapar Kypca
XUMUHU

Tema 7. OcHOBHBIE KJIACCHI
HEOPraHUYeCKHX
coeUHEeHUuM

Kinaccuduxanuys HeopraHuuecKux
COEJIMHEHUMH.
Okcupl: cocTaB, Kiaccupukaius

e KraccuduuupoBaTh
U3y4aeMbIEBEIIECTBA IO COCTABY
Y CBOHCTBAM.
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(11 9)

(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEPHEIE,
HEeC0JIe00pa3yrolIre ), HOMEHKIIATypa
(MexayHapoHas ¥ TPUBHATIbHASA).
[TonyyeHue u XUMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX
OKCHJIOB.

OcHoBaHUs: cOCTaB, Kiaccupukanus,
HOMEHKJIaTypa (MEeXIyHapOaHas U
TpUBUAJIbHAs), PUBHUECKUE U
XUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTYICHUSI.

Kucnotsi: coctas, kiaccuduxanusi,
HOMEHKJIaTypa, (PU3UIEeCKue 1
XUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTyYCHUSI.

Psn akTMBHOCTH METaJLIOB.

Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI MTOTYYCHUS, B3aMMO/ICHCTBHE
COJICH C MeTaJlJIaMH, KUCIIOTaMU,
IICJI0YaMH U COJISIMH.

['eHeTHUeCKas CBSA3b MEXKTY KjaccaMu
HEOPTaHWYECKUX COCITMHCHHUM.

JlemoHcTpanuu
OO6pa3ibl HEOPTraHUYECKUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

o CoctaBisaTh HOpMYIIbI
OKCHJIOB, KUCJIOT, OCHOBAHHIA,
COJIEM Y HA3bIBATh UX IO
MEXIYHApPOJIHON HOMEHKJIATYpE.

e [IporHo3upoBaTh CBOKCTBA
BEILECTB Ha OCHOBE OOIIMX
XUMHYECKUX CBOMCTB U3yUYECHHBIX
KJIACCOB/TPYIII BEUIECTB, K
KOTOPBIM OHHM OTHOCSITCSI.

e (CocTaBisiTh MOJEKYJSIPHBIE
YPaBHEHHUS PEAKIUH,
WJUTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA M CIIOCOOBI MOJTYYEHUS
BEIIIECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, & TAKXKe
MOATBEPKIAIOIINX T'€HETUYECKYIO
B3aMMOCBSI3b MEXKAY HUMHU.

e [Ipou3BOANUTH BEIYUCICHUS
M0 YPaBHEHUSIM XUMUYECKUX
pEaKIUu.

e [Inanuposarh u
OCYUIECTBJISTH Ha MPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 110 pe3yJIbTaTam
HKCIIEPUMEHTA.

e (CrnenoBarh NpaBUiIaM
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BzaumopericTBre pacTtBopa CEpHOU
KHCJIOTHI ¢ okcuioM meau(1Il).
Peakuuns HenTpanu3amuu.
BriTecHeHUE OJHOTO MeTaJlIa APYTrUM
W3 pacTBOpa COJIU.

JlabopaTopHbie U IpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi.

B3aumoneiicTBre KUCIIOT ¢ METAJUIAMH.

[TonyueHne HEPACTBOPUMBIX
OCHOBAHHUU.

B3aumopericTBre HEPACTBOPUMBIX
OCHOBAHUU C KUCIIOTAMH.

Paznoxenue runpoxcuaa meau(Il) mpu
HarpeBaHHH.

IIpakxmuueckas paboma:

Ne 6. Pemenune skcnepuMeHTAIBHBIX
3aja4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUIN.

Boituucnenua
— M0 YPaBHCHUSIM XUMHUECKUX
peakuuii

0e3omacHol paboThHI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e lcnonp30BaTh pu
BBINIOJIHEHUH Y4E€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOT'0 COJIEPIKAHNUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl UHTEpHETA.

e BricTpanBath pa3BEpHYTHIE
ITACbMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSATUMHBIN ammapar Kypca
XUMUHU

KonTpoabnas padora mo
TeMe 7. OCHOBHBIE KJIACChI
HEOPraHM4YeCKHUX
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coeqnHenui (1 4)

Paznen 3. Ilepuoguvecknii 3axkon u Ilepuoagnueckas cucrema xumudeckux 3jaemenToB /. . Menaeseena.

CTpOCHl/Ie aTOMOB. XMMHYecKasi CBsI3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIInu (15 ‘-I)

Tema 8. Ilepuoguyeckui
3akoH M Ilepuoanuyeckas
CHCTEeMa XUMHUYECKHUX
3JIEMEHTOB

1. A. MenaeJieeBa.
Crtpoenne aToma (7 4)

[TepBbie MOMBITKY KiIaccupuKaum
XHMHYECKHUX JJIEMEHTOB. [ToHsATHE O
rpymnmnax CXOAHBIX 3JIEMEHTOB
(111eJI0YHBIE U IIEIIOYHO3EMENIbHBIC
METaJLJIbl, TaJIOT€HbI, UHEPTHHIE Ta3bl).
DIeMeHTBI, KOTOPBIE 00Pa3yloT
aMdoTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[Tepuoauueckuii 3aK0H U
[Teproanyeckasi cucTeMa XUMHUYECKUX
sanemenToB [l. 1. MeHnpaeneena.
[Tepuronpl, rpynmbl, HOATPYIIIHI.
DU3NYECKNN CMBICI TOPSAIKOBOTO
HOMeEpa JIEMEHTA, HOMEPOB MEPUOIA U
rpynnsl. Ctpoerne atomoB. Cocras
aTOMHBIX a1ep. M30TOmbl. DJIEKTPOHBI.
CtpoeHue 2IEeKTPOHHBIX 000JI0YeK
aTOMOB TIEepPBbIX 20 XUMUYECKUX
aneMeHTOB [leprnoandeckoi CHCTEMBbI
. . Menpaeneena.

XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 MOJIOKEHUIO B
[lepnognueckou cucreme /1. 1.
MenneneeBa. 3HaueHue

e PackpeiBaTh CMbICI
MIEPUOANYECKOI03aKOHA.

e [loHMMATH CyllIECTBOBAHHE
MEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHX 3JIEMEHTOB
(M3MEeHeHue paJnycoB aTOMOB U
AIEKTPOOTPULIATETIHHOCTH )U HX
COEIMHEHUN OT MOJI0KEHHUS
BIIEPHOJINYECKON CUCTEME U
CTPOEHMS aTOMA.

e VYcTaHaBIMBATH CBA3b
MEK]1y TIOJIOKEHHUEM DJIEMEHTA B
MEPUOJNYECKON CUCTEME U
CTpOEHHEM ero aroma (CocTaB U
3apsia siapa, o0IIee Yruciio
AIIEKTPOHOB U pacHpeAesieHue ux
10 DJIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBarts Xapaxkrep
W3MEHEHUS CBOMCTB 2JIEMEHTOB U
WX COCJMHEHUN 0 TPYIIaM 1
nepuonam lleprnoanueckou
CHUCTEMBI.

e  XapakTepu3oBaTh
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[Teproan4eckoro 3aKoHa u
[TeproAMYECKON CUCTEMBI XUMUUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. {. 1. MenneneeB —
YYEHBIN, MEAArOT U TPaXKJaHVH.

JleMoHCTpanumn

KopoTkoneprnoanas n
JUTMHHOTIEPUOAHAST (POPMBI
[Tepuomnyueckoi CUCTEMBI XUMUYECKHIX
anemenToB [l. 1. MeHaeneena.
O3HakoMJIeHHE ¢ 00pa3liaMu METaJIJIOB
1 HEMETaJlJIOB.

JlaGopaTopHble U NpaKTHYeCKUe
padoThI

JlabopamopHuwiti onvim:
B3aumopericTBre ruIpOKCH/Ia IIMHKA C
pacTBOpaMHU KHUCJOT U LIEI0UYEN

XUMHYECKHUE DIIEMEHTHI IEPBBIX
TPEX NEPUOIOB, KaIMs, KAJIbLIUS
10 UX MOJIOKEHUIO B
ITepuoauueckon cucreme

. . Menneneena.

e (CemoBarh npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUN XUMHUUYECKON
MOCY/IbI U 000PYI0BaHUSI.

e BricTpauBaTh pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
Omopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKa U CIPAaBOYHBIX
MaTepHuaioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU.

e lcnonw30Bark npu
BBITIOJITHCHUN YIE€OHBIX 3aTaHHM
TEKCThI yueOHUKA, CIIPABOYHBIC
Marepuaibl (ITlepuoanueckyto
CUCTEMY XMMHUUYECKHUX DJIEMEHTOB
1. 1. Menneneesa, Tabiuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUM M COJIeH B BOJE,
AIEKTPOXUMUYECKUI
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PSATHANPSDKEHUN METaJIIoB).

e lcnonw3oBatTh npu
BBITIOJTHEHUH YYEOHBIX 3aJaHul U
B MPOILIECCE UCCIEA0BATEIBCKON
JIESITETbHOCTH HAYYHO-
MIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAEPKAHMUS,
CIIPABOYHBIE MATEPUAIIBI,
pecypcol MHTEpHETA

Tema 9. Xumunueckas
CBSI3b.
OKHCINTENBHO-
BOCCTAHOBHUTEJIbHBIE
peakuuu

(8 4)

DNEeKTPOOTPUIIATENIHLHOCTh AaTOMOB
XUMHUYECKUX IJIEMEHTOB.
Xumuueckas CBA3b (MOHHAS,

KOBAJICHTHAA ITOJEIPHAA M KOBAJICHTHAsA

HenossipHas). CTeneHb OKUCIEHUSI.
OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC

peakiuu (OBP). [Iporiecchl okucneHus

U BOCCTAaHOBJIEHUS. OKUCITUTEIN U
BOCCTAHOBHUTEIN.

JdemMoHcTpanuu
OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIE
pEeaKkuu: TOPEHNUE, PEAKLIUU
Pa3JIOKEHNsl, COCANHEHUS

e PackpsIBaTh CMBICI
M3y4aeMbIX TTOHSTHM.

e Onpenensitb BU
XHMHUYECKOU CBSI3U B
COCMHCHUM.

e Omnpenensith CTENECHb
OKHCIICHUS] XUMHUYIECKOTO
aJIeMeHTa 110 (hopMyJIe ero
COCTMHEHMUS.

e Omnpenensith JIEMEHT
(BelecTBO) — OKUCIUTEND U
AJIEMEHT (BEIECTBO) —
BOCCTaHOBHUTE]Ib.

e  OOBSICHATH CYIIHOCTh
MPOIIECCOB OKUCIICHUS 1
BOCCTAHOBJICHHUS.

e (CoOCTaBJIATh MIEKTPOHHBII
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OasiaHc ¢ y4€TOoM YHclia
OTJIAHHBIX U MIPUHATHIX
AJIIEKTPOHOB.

e (CocTaBisaTh ypaBHECHHE
OKHUCIIUTENIbHO-
BOCCTAHOBUTEIBLHON PEAKIIVH.

e lcnonp30BaTh pu
BBITIOJIHEHUU YYE€OHBIX 3aTaHUM
TEKCThI yueOHUKa,

® CIIPAaBOYHBIEC MaTEpHUabI
(IepUOANYECKYIO CUCTEMY
XUMUYECKUX DJIEMEHTOB
. 1. Menneneea, Tabauily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
AIEKTPOXUMHUYECKUN PsIT
HaIpPsHKEHU METAJIOB)

IoBTOopenue (1 4)
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9KJIACC(2 u B Hezemo, Bcero 66 u)

IIpumepHbIE TEMBI,
PACKpBIBAIOIINAE TAHHBIN
paszei mporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaromMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbuble XumMudeckue NoHsATHs (20 4)

IloBTOpEeHue U yrirydJjienue
3HAHUU OCHOBHBIX
pa3zuenoB

Kypca 8 kiacca
(6 1)

[lepronnueckuil 3aK0OH.

HepI/IO,Z[I/ILICCKEUICI/ICTCMa XUMHUYICCKHUX

anemenToB [l. 1. MeHnpaeneena.

CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

VU3MEHEHHNH CBOMCTB XUMHYECKUX
AJIIEMEHTOB NEPBBIX TPEX MEPHUOIOB,
KQJINSI, KaJIbLIHs U UX COEUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM

DJICMCHTOB B HCpHOI[H‘ICCKOfI CHUCTEMC

U CTPOCHUEM HX aTOMOB.
Knaccudukanus u HomeHKIaTypa
HEOPTaHUYECKUX BEIIECTB
(MexayHapoHas U TPUBUAIbHASA).
XHUMHUYECKHUE CBOMCTBA BEILIECTB,

OTHOCAIINXCA K Pa3/IMYHbIM KJIaCCaM

HCOPraHNYCCKHUX COGI[HHGHHfl, nx

IFCHCTHUYCCKAasA CBA3b HCOPIraHNMYCCKUX

BEILECTB.
CtpoeHue BeliecTBa: BUAbI

e XapakTepuzoBaTh
XUMHYECKHUE FJIEMEHTHI TIEPBBIX
TPEX MEPUOJIOB, KAIIWS U KAIbIUA
10 UX MOJIOKESHUIO B
Ilepnonuueckoi cucreme
. 1. Menpaeneena.

e KraccuduuupoBaTs U
Ha3bIBaTh HEOPTaHUYECKHUE
BEIIECTBA U3YUYEHHBIX KJIACCOB.

e OmnuceiBaTh 00IIHE
XHMHMUYECKHE CBOMCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB,
MOJTBEPKAATh CBOWCTBA
MIpUMEPAMU MOJIEKYIISIPHBIX

YPaBHEHUN XUMHYECKUX PEAKIUN.

e OmnpenensitTh BUI
XUMHUYECKOM CBSI3U U THII
KPUCTAJUINYECKOUN PEIIETKU
BEIIIECTBA.

39




XUMMYECKOM CBSA3HU U TUIIBI
KPpUCTATIIINICCKUX pelﬂéTOK.
3aBUCHUMOCTD CBOMCTB BCHICCTB OT UX
CTPOCHHUAI.

JleMoHCTpanumn

1. Moneny KpUCTAIIIMYECKUX PEIETOK
HEOPTaHUYECKUX BELIECTB.

2. KopotkonepuoaHas u
JUTMHHOTIEPUOAHAS] (POPMBI
[lepuonyeckoi CUCTEMBI XUMHUYECKHUX
sanemenToB [l. 1. Menaeneera

e [IporHosupoBaTh CBOKMCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOCHMUS.

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(OpMAITHIO U3
y4eOHHKA U CIPaBOYHBIX
MAaTePUaIOB, IPAMOTHO
HCIIO0JIb30BaTh U3y4YEHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMUHU.

e lcnonws3oBath npu
BBITIOJTHEHUH YYEOHBIX 3aaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MAaTEPUAIIBI,
pecypcbl UHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XMMHYECKUX PeaKkIui
(4 9)

Kiaccudukanys XUMHYIECKUX PeaKIIuit
M0 Pa3JIMYHBIM MpHU3HAKaM (110 YHCILY U
COCTaBY y4aCTBYIOIIUX B PEAKIINU
BEILIECTB, MO TETIOBOMY (D (EKTYy, 1Mo
W3MEHCHHIO CTETICHEH OKHMCJICHUS
XUMHYECKHUX DJIEMEHTOB, I10
00paTUMOCTH, 1O YYACTHIO
KaTanu3aropa). IK30- U

e PackpsIiBaTh CMBICH
M3y4aE€MbIX ITOHATUN U
MPUMEHATH T TOHSTUS TIPU
ONMCAHWU CBOWMCTB BEILIECTB U UX
[IpEBPALICHUM.

e KraccuduuupoBaTh
XUMHYECKUEPEAKIINH TI0
Pa3JIMYHBIM [IPU3HAKAM.
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HAOTEPMUYECKHE
peaKIK, TEePMOXUMUYECKUE
ypaBHeHus1. [ToHsiTHE O CKOpOCTH
XUMHUYECKON peaKiiH.

[ToHsiTHE O TOMOTE€HHBIX U
reTeporeHHbIX peakuusax. [lonarue 06
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [lonarue o
XUMUYECKOM paBHOBecHH. DaKkTOpHI,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
pPEeaKLMU U MOJ0KEHNE XUMUYECKOTO
PaBHOBECHSI.
OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE
peakiuu (3JIEKTPOHHBIN OallaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON
peaKIum).

JlemoHcTpanuu

1. 3aBHCUMOCTH CKOPOCTH XUMUYECKOU
peaKkLMK OT pa3IMYHbIX (PAKTOPOB.

2. Bo3aelicTBre Katain3aTtopa Ha
CKOPOCTh XMMUYECKOMN peaKIuu.

3. I[Ipumepsl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CmelieHne paBHOBECHS XUMUUECKOU
pEeaKLyuy.

e VYcTraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOU pEaKIuU OT
pa3auyYHBIX (aKTOPOB.

e [Iporno3upoBath
BO3MO>KHOCTH IPOTEKAHUSA
XUMHUYECKUX MPEBPALLICHUH B
Pa3IMYHBIX YCIOBUSX.

e  OmnpenensiTe OKUCIUTEND U
BoccTaHoBUTENL B OBP.

e CocTaBasATh IIEKTPOHHBIN
OaJlaHC peakLuu.

e [Ipou3BOANUTH BEIYUCICHUS
110 XMMUYECKUM YPaBHEHUSM.

e BricTpanBath pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(pOpPMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJioB, FPAMOTHO
HCII0JIB30BaTh U3y4YEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUHU.

e lcnonwk30BaTh npu
BBITIOJITHCHUH YY€OHBIX 3aJaHUH U
B MPOLIECCE UCCIEA0BATEIbCKOU
JEATEIBHOCTH HAYYHO-
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Buviuucnenua

— KOJIMYECTBa BEIIECTBa, 00BbEMA U
MaccChl peareHTOB WJIU IIPOJIYKTOB 1O
YPaBHEHHSAM XUMHUUYECKUX PEaKIUN

MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJICpP KAHMS,
CIIPaBOYHBIE MaTEpUAJIbI,
pecypchl MiHTepHeTa

Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLUANusl.
XuMH4YecKue
peakiuu B pacTBopax

(8 1)

Teopus dNeKTPONTUTHIECKON
JTVCCOLUHALMH. DIEKTPOIUTHI U
HEJJICKTPOJIUTHI.

Katuonsl, annonsl. MexaHu3zm
JIMCCOIUAIINY BEIIECTB C Pa3IMUHBIMU
BHJAaMH XUMHUYECKOM cBs3U. CTeneHb
nuccoruanui. CUnbHBIC U clTa0bIe
AIEKTPOJIUTHI.

Peakuun noHHOTO 0OOMEHa, YCIIOBUS X
npoTekaHus. IoHHbIC ypaBHEHUS
peaKIuu.

XHUMHYECKHUE CBONCTBA KUCIIOT,
OCHOBAHMH U COJICH B CBETE
MpeaCcTaBICHUN 00
AIEKTPOJUTUIECKON TUCCOLUALUY.
Cpena pactBopa. [lonsitue o
TUIPOJIN3E COJIEH.

KauecTBeHHbBIC peakIuy Ha KATHOHBI U
AHHOHBI.

e PackpeiBaTh CMbICI
M3y4aeMbIX MTOHSATUM, a TAKKE
CMBICII TEOPUH
ANEKTPOIUTUIECKON
JUCCOIUALUY.

o  OOBACHATH MPUUUHBI
AIEKTPONPOBOJIHOCTH BOJIHBIX
pacTBOPOB.

e CocraBnsaTh ypaBHEHHS
JUCCOIMAIMU KUCTIOT, IIeJI0Yei 1
COJIEH, MOJIHBIE U COKPAIIEHHBIE
MOHHBIE YPABHEHUSI XUMUYECKHUX
peakIuii HOHHOTO OOMEHa.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMHYECKUE IKCTICPUMEHTHI,
MIPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI IO pe3yJibTaTam
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
6e30macHoOi paboThHI B
naboparopuu mpu
MCIIOJb30BaHUN XUMHUUYECKOMN
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JdeMoHCcTpaMuA

DJIeKTpUUECcKasi IPOBOIUMOCTh
pPacTBOPOB BEIIECTB; ABMKEHNE HOHOB
B DJICKTPUUYECKOM IIOJIE.

OMbIThI, WIITIOCTPUPYIOIINE MPU3HAKI

IPOTEKaHUS peaKIMi HOHHOTO OOMEHa.

OMNBITHI 110 ONIPEEITICHUIO CPEIBI B
pacTBopax coJyier (XJIopHuaa HaTpus,
KapOoHaTa HAaTpusl, XJIOpUJia LINHKA).

JlabopaTopHbIe U IPaKTHYECKHE
padoThI

Jlabopamopnuwiii onvim:

Peakiiun nonHoro oobmMeHa B pacTBopax
ANEKTPOJUTOB: cynbdara menu(ll)u
ménoyn, kapOoHaTa HATPUS U COJITHOU
KHUCIIOTBI, peaKilis HeUTpaan3anuu
MEXIy THAPOKCHIOM KaJIus U COJITHOM
KHUCJIOTOM.

Ilpaxmuueckas paboma:
Ne 1. Pemenue skCcnepuMEHTAIBHBIX
3aJa4 [0 TEME.

Boiuucnenua
— 110 YPaBHEHUSAM XUMHYECKHUX
peakuuii

MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BOANTH BEIYUCICHUS
10 XUMHUYECKUM YPABHEHUSIM.

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
omnopoi HauH(POPMAITHIO U3
y4eOHHKA U CIIPaBOYHBIX
MAaTePUaIOB, IPAMOTHO
HCIIO0JIb30BaTh U3y4YEHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMUHU.

e lcnonws3oBath npu
BBITIOJTHEHUH YYEOHBIX 3aaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOT'0 COJIEPIKAHHUS,
CIIPaBOYHbBIE MAaTEPUAIIBI,
pecypcbl UHTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. O0mas
XapaKkTepucTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensl
(4 1)

OO01mast XxapaKTepUCTHKA TaJIOT€HOB.
Oco0OEHHOCTH CTPOEHHUS aTOMOB ITHX
AJIEMEHTOB, XapaKTepPHbIC ISl HUX
cTerneHu okucieHust. CtpoeHue u
(du3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XUMUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBogopoa. CossiHas KUCIIOTa,
XUMHUYECKUE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. KauecTBeHHbIE peakiuu
Ha rajoreHU/1-UOHBI.

JlelicTBre XJI0pa U XJI0pOBOJOPOIA HA
Opra’u3M 4esoBeka. BaxuHenmme
XJIOPUJIBI M UX HAXOXEHUE B PUPOJIE.

JdemoHcTpanuu
Buaeomarepualibl: raloreHsl 1 UX
COCTUHEHMS.

OO6pa3ipl XJIOPUIOB.

JlaGopaTopHble ¥ NpPaKTHYeCKHUe
padoThI

JlabopamopHhuwiti onvim:
Pacno3naBanue Xja0pua-uoHOB.

e OOBICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHHH
CBOWCTB HEMETAJIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
MEPUOO0B U TJIABHBIX MOATPYIIII
[Tepronnyeckoil CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB C YYETOM
CTPOCHUS UX aTOMOB.

e XapakTepu3oBaTh
bu3nYecKue 1 XUMHUECKHE
CBOMCTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB
(xJopoBOAOpOA, XJIOPHIA
HATpHsl), CIIOCOOBI UX MOJTYYEHUS,
MPUMEHEHHUE U 3HAUYCHUE B
MPUPOJE U )KU3HU YETIOBEKA.

e OmnpenensiTh raJIoreHu1I-
HOHBI B PaCTBOPE.

e [Lmanuposats u
OCYUIECTBJISTH Ha MPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJibTaTam
HKCIIEPUMEHTA.

e (CrnenoBarh NpaBUIaM
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IIpakmuueckas paboma:
Ne 2. TTonryueHue constHOM KUCIIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Bovtuucnenusn

— T10 YPAaBHCHUSIM XUMHUUECKUX
peakIuid, eciiu OJNH U3 PEareHTOB JaH
B U30BITKE;

— 00BEMOB I'a30B MO YPAaBHEHUIO
peaKIMy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOUIEHU ra30B

0e3omacHol paboThHI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e BricTpanBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HH(POpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUajioB, FPaMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU.

e lcnonws3oBath npu
BBITIOJIHEHUH Y4€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JIEATEIIBHOCTH

® HAYYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUUYECKOTO
coJlep KaHusl, CIIPaBOYHBIE
Marepualibl, pecypchl IHTepHeTa

Tema 4. O0mas
XapPaKTepUCTUKA
XHMHUYECKHUX 3JIEMEHTOB
VIA-rpynnsl.

Cepa u eé coenuHeHUst

(5 4)

OO01mast xapaKTepUCTHKA AJIEMEHTOB
VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB ATHUX DJIEMEHTOB, XapaKTEPHBIC
JUTSI HUX CTETICHU OKHCJICHUS.
Crtpoenue u pusznueckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U
cepbl. AJNIOTPOITHBIE MOIU(PUKAIUN

e OObscHATH O0ITHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIeMEHTOB VIA-rpynmsl
Y UX COCIMHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

e XapakTepu3oBaThb
(bu3NYeCcKue M XUMHIECKHE
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KHCJIOPOJA U CEPbl. XUMHUYECKUE
CBOMCTBA CEPBHI.

CepoBos10poJ1, CTpOEHUE, PU3UUECKUE
U XUMUYeCcKue cBorcTBa. OKCHUIBI
Cephl KaK MPEeJICTABUTEIN KUCIOTHBIX
okcuaoB. CepHast KUCITOTA,
dbuznyecKre 1 XUMUYECKHE CBONCTBA
(oOmue Kak mpeacTaBuTENs Kilacca
KHUCJIOT U crieniuuyeckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKIINAH, JIEKAITUE B
OCHOBE MMPOMBIIIIJICHHOTO CTI0c00a
MOJYYEHHS] CEPHOUN KUCIIOTHI.
AnmnapaTsl U MPOTEKAIOUINE B HUX
MpolIecChl (Ha mpuMepe POr3BOICTBA
CEPHOU KUCIIOTHI).

Conu cepHOil KUCIIOThI, KAYECTBEHHAS
peakius Ha Cyab(daT-uoH.
HaxoxneHnue cepsl 1 €€ COEAUHEHUN B
npupoae. XUMUYECKOE 3arpsi3HEHUE
OKPYKAIOIIEN CPEABI COCTMHEHUAMU
cepbl (KUCIOTHBIC TOXKIH, 3arPsI3HCHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
npeoTBPAICHUSI.

JleMoHCTpanumn

CBOMCTBa MPOCTOT0 BEIIECTBA
CepbI U €€ COCTMHECHUI
(cepoBOAOPOIAa, OKCUIOB CEPHI,
CEpPHOM KUCIIOTHI, CYIh(})ATOR),
CHOCOOBI UX IPHUPOJE U KU3HU
YeJIOBEKa.

e Onpenensate HaIU4YME
CyJib(haT-uOHOB B PACTBOPE.

e  OOBICHATH CYIIHOCTh
HKOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C TIEPEPabOTKOM
COEMHEHUH CEPHI.

e [Lmanuposats u
OCYUIECTBJISITh HA MPAKTUKE
XUMHUYECKHE IKCIICPUMEHTHI,

e [IpoBoauTh HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA.

e (Crnenosarb NpaBuiIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCIIOJB30BaHUN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipon3BOANUTH BEIYUCIICHUS
M0 XUMUYECKUM YPaBHEHUSM.

e lcnonbp30BaTh pu
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Komnekmnuu (BugeoMarepuanbl): cepa v
€€ coeUHEHUSI.

OOyrauBaHue caxapa noji 1eicTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlabopaTopHbie U IpaKTHYECKHE
padoThI

JlabopamopHvie onvimol:
OoOnapy:xeHue cyiab(haT-noHOB.
B3aumopaeiicTBue pa3doaBieHHON
CEpPHOM KUCIIOTHI C TUHKOM.

Buviuucnenua

— I10 YPaBHEHUSAM XUMHUUECKUX
pEeaKLHnii;

— MAacCOBOM JIOJIM BbIXOAa MPOAYKTa
peaxkuuu

BBITIOJIHEHUU YYE€OHBIX 3aIaHUM
TEKCThl yueOHUKa, CIIPAaBOYHbBIC
matepuainsl (Ilepuognueckyro
CUCTEMY XUMHUYECKUX
anemenToB/l. 1. MeHeneena,
Ta0JIUIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUI M COJICHB BOJIC,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUN METAIIIOB).

e lcnonp30BaTh pu
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B MPOLIECCE UCCIIEN0BATEIbCKOU
JEeATEeIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTOCOAEPIKAHMUS,
CIIPaBOYHBIE MaTEPHUAIIBL,PECYPCHI
NutepHera

Tema 5. O0mas
XapaKTepUCTUKA
XHMHYECKHX 3JIeMEHTOB
VA-rpynnsi. A3ot, ¢pocgop
U MX COeMHEHMSI

(7 1)

OO011ast XxapaKTepUCTHKA FJIEMEHTOB
VA-rpynnel. OcCOOEHHOCTH CTPOCHUS
aTOMOB 3THX JIEMEHTOB, XapaKTEPHbBIC
JUJISl HUX CTENEHU OKUCJICHUSI.

A30T, pacnipoCTpaHEHUE B IPUPOJIE,
bu3nYecKue 1 XUMHIECKIE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AmMMuak, ero GpusnvecKue u
XAMHUYECKUE CBOMCTBA, IOJYUYCHUE U
npuMenenue. Coam aMMOHUS, UX

e OOBsCHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB RJIEMEHTOB V A-TpyIIITbI
Y UX COCIMHEHUM C YUETOM
CTPOCHUS UX aTOMOB.

e XapakTepu3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEILIECTB a30Ta
u pocdopa u UX coeqMHEHUN
(ammuaka, cosueit aMMOHUS,
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bu3nUecKkue 1 XMMUYECKHE CBOWMCTBA,
pUMEHEHUE.

KauecTBeHHas peakiusi Ha HOHbI
aMMOHUSI.

A3OTHas KUCIOTa, €€ (Pu3nIecKue u
XHMHYECKHEe CBOMCTBa (00IIHe KaK
MIPEICTAaBUTEINS KJIacca KUCIIOT
cnenuduyeckue). Mcnosb3zoBanue
HUTPATOB U COJIEH aMMOHHSI B
KauyeCTBE MHUHEPAIBbHBIX YI0OpEHUH.
XHUMUYECKOE 3arpsA3HEHNE
OKpY>Karolllel Cpeibl COeTNHEHUSIMU
azoTta (KUCJIOTHBIC 0K/,
3arpsi3HEHHUE BO3/1yXa, MOYBBI U
BOJIOEMOB).

docdop, annmoTpornHbie MOAUDUKAIIIH
docdopa, pusnyeckre 1 XUMUISCKUE
CBONCTBA.

Oxcun dochopa(V) u hochopHas
KHUCTI0Ta, PUBNYECKUE U XUMUIECKHE
CBOICTBA, noJjiyueHune. KauecteeHHas
peakuus Ha pocdaT-HOHBI.
Hcnonb3oBanue (pochaToB B KauecTBe
MUHEPATBHBIX YI0OPECHU.
3arpsi3HeHUE NPUPOIHBIX BOJOEMOB
docdaramu.

JleMoHCTpanun

a30THOM KUCJIOThI, HUTPATOB,
okcua pochopa(V) u
dbochopHoit KUCIOTHI, pocharos),
CIOCOOBI UX TOJIYYEHHS,
MIPUMEHEHUE U 3HAYCHUE B
MIPUPOJIC ¥ )KU3HU YeTIOBEKA.

e OmnpenensiTb HOHBI
aMMOHHUS U (ocaT-uOHbI B
pacTBope.

e OOBICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C
HaX0KJICHUEMCOSTUHECHUN a30Ta
u ocdopa B okpyxarorieit
cpere.

e [Lmanuposats u
OCYIIECTBJISATH Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOACHMUS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCITOJIb30BAaHUN XHMHYECKOM
MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BoaNUTH BHIYUCICHUS

48




Komnexmuu: dochop u ux
coeanHeHus. Bzanmonencreue
KOHUEHTPUPOBAHHOMN a30THOU
KHCJIOTBI C MEBIO.

JlabopaTopHbie U IpaKTHYECKHE
padoThI

JlabopamopHvie onvimol.:

1. BzaumoeincTBue coner aMMOHUS C
LIETI0YBIO.

2. O3HaKoOMJIEHHE C 00pa3uaMu
a30THBIX U (HOCHOPHBIX YI0OpEHUH.
Ipaxmuueckas paboma:

Ne 3. TTonnyuenue amMmmuaka, U3y4eHue
€ro CBOKCTB.

Botuucnenua
— 110 YPaBHCHUSIM XUMHUUECKUX
peakuui

110 XUMHUYECKUM YPaBHEHUSIM.

e lcnonw3oBatTh npu
BBITIOJTHEHUU YYEOHBIX 3aIaHUI
TEKCTHI y4eOHUKA,CTIPABOYHBIC
MaTtepuabl (IEPUOIUIECKYIO
CUCTEMY XMMHUUYECKHUX DJIEMEHTOB
. 1. Menneneea, Tabauily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHHUM M COJIeH BBOJIE,
AJIEKTPOXUMHUYECKUN PsifT
HaIpsHKCHUH METaJIoB).

e lcnonws3oBath npu
BBITIOJTHEHUH YYEOHBIX 3aaHul 1
B MPOIIECCE UCCIIEI0BATEIIHCKON
JeATeIIbHOCTUHAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIepIKAHUSI,
CIIpaBOYHBIC MaTEPHUAIIbI,
pecypcbl HTEpHETA

Tema 6. O0mas
XapPaKTepUCTUKA
XHMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel.

Yriepoa u KpeMHUH U UX
coelMHEeHUsI

(8 1)

Yraepon, amnoTpoIHbIe
MOU(DHUKALINH, PACIIPOCTPAaHEHUE B
npupojie, pu3ndecKkue 1 XuMUISCKUE
CBOMCTBA.

Ancop6musa. Kpyrosoport yriaepoaa B
MIPUPOJIE.

Oxcupl yriieposa, ux Gpu3n4eckKue u
XMMHUYECKHUE CBOMCTBA, UX JCHCTBUEC HA

o OOBsACHATD 001IHEe
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 251eMeHTOB [V A-rpymiib
Y UX COCIMHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

. XapakTepu3oBaTh
(duznuecKrue 1 XuMHUYECKHUE
CBONMCTBA NIPOCTHIX BEIECTB
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JKVBBIE OPTAHU3MBI, [TOJTYYEHHUE U
MIPUMEHEHHUE. DKOJIOTHYECKHE
poO0JIeMBbI, CBSI3aHHBIE C OKCUIOM
yraepona(IV); runoresa riiob6aibHOTO
MOTEIJICHUS KIMMAaTa; MapHUKOBBIN
addexr.

VYronbHas KUCIOTA U €€ COJH, UX
dbuznyecKkre 1 XMMUYECKUE CBOMCTBA,
MOJTy4YE€HHUE U PUMEHEHHUE.
KauecTBeHHas peakiuus Ha KapOOHAT-
HOHBI.

Hcnonb3oBanue kKapOOHATOB B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIMCTBE.
[lepBoHauabHBIE TTOHITHS 00
OpraHWYECKUX BEUIECTBAX KaK O
COEJIMHEHUSX yTIepoa: 0COOEHHOCTH
cocrtaBa u ctpoeHnus. [lonarue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKupax, Oeykax, yrieBoaax.
MarepuanbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTraHUUECKUX
COEJIMHEHUMH.

Kpemnuii, ero ¢pusnveckue u
XUMHUYECKUE CBOMCTBA, IOJIyYEHUE U
MPUMEHEHUE B AIIEKTPOHUKE.
CoenvHeHUs: KpEMHHUS B IPUPOJIE.

yriaepojaa U KpEMHHUS U HX
COeIUHCHMI (OKCHIOB yIJIepo/a,
YrOJIBHOM KUCJIOTBI, KAPOOHATOB,
OKCHJIa KpEMHHUS, KPEMHHUEBOI
KHMCJIOTBI, CHIIMKATOB), CIIOCOOBI
WX MOJIYYCHUS, IPUMEHCHHUE U
3HAYCHHUE B MPUPOJIC U KU3HU
YeIIoBeKa.

° Omnpenensate kapOoOHAT- U
CUJIMKAT-UOHBI B paCTBOPE.
° OOBSCHSTH CYIIIHOCTD

HKOJIOTUYECKUX MPOOIIEeM,
CBSA3aHHBIX C HAXOXICHUEM
YIJIEKHUCIIOTO Ta3a B OKPYKaKOLIEH
cpene.

o NnmoctpupoBats
B3aMMOCBSI3b HEOPTAHUYECKUX
COEIMHEHUH YIIIEpOJIa U
OpraHUYECKUX BEIIECTB.

. [ImanupoBats u
OCYUIECTBJISTh HAIIPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CrnenoBath npaBuiam
0e3omacHoO paboTHI B
Jaboparopuu npu
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OO6mue mpeacTaBiIeHUs] 00 OKCHUJIE
kpemHusA(IV) u kxpeMHHEBOH KHCIIOTE.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEJUIMHE, TPOMBIIIIIEHHOCTH.
Baxxnenmme CTpOUTENbHBIE
MaTepHaJbl: KepaMrKa, CTEKIIO,
IIEMEHT, OCTOH, >KeJIE300CTOH.
[TpoGnemebl Oe30macHoOro
WCITOJIP30BAHUS CTPOUTEITBHBIX
MaTepHaJIOB B IOBCETHEBHOMN KU3HHU.

JlemoHcTpanuu

Monenu KpuCTaInuecKuX PeméToK
anmMasa, rpaduTa, MOJIEKYJIbI
dbynnepena.

AncopOnus pacTBOPEHHBIX BEIIECTB
aKTUBHPOBAaHHBIM yriéM. [IpoTuBoras.
BuneomaTtepuaibl: cunukaTHas
TIPOMBITIUICHHOCTb.

Mojenu MOIeKyT OpraHUIECKUX
BEIIICCTB.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

JlabopamopHnuwiii onvim:
KauectBennas peakiust Ha KapOOHAT-
WOH.

WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

o Hcnonb3oBaTh mpu
BBITIOJTHCHUNYYCOHBIX 3aaHUI
TEKCTHI y4eOHUKA,CTIPABOYHBIC
matepuainsl (Ilepuoguueckyro
CUCTEMY XUMUUYECKUX
anemenToB/l. 1. MeHeneena,
Ta0JIMIy PAaCTBOPUMOCTH KHUCIIOT,
OCHOBaHUM M COJIEeH B BOJE,
ANEKTPOXUMUYECKUN PsifI
HaIpPSHKEHUN METAIIOB).

o Hcnons3oBath npu
BBITIOJTHEHUH YYEOHBIX 3aaHul U
B MPOILIECCE UCCIIEA0BATEIbCKON
JIEeATEIIbHOCTH HAYYHO-
MOMYJISIPHYIO
JUTEPATYPYXUMHUUECKOTO
COJICp>KaHMsl, CIPaBOYHBIC
Marepualibl, pecypcbl THTepHeTa
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Ipaxmuueckue pabomoi:

Ne 4. TTonmyueHue yriaekuciaoro rasa.
KauecTBeHHas peakius Ha KapOOHAT-
HOH.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1ay4 o teMe «HemeTrauiely.
Buviuucnenun

— 110 YPAaBHCHUSIM XUMHUUYECKUX
peaKIuid, eciiu OJNH U3 PEarcHTOB JaH
B BUJIC BOJIHOTO PACTBOPA C U3BECTHOM
MacCOBOH J0JICH

Pazngea 3. Mertaussbl u ux coennnenus (20 u)

Tema 7. O01Me cBOMCTBA

METaJIJIOB
(49)

OO11as XxapakTepuCTUKa XUMUYECKHX
AJIIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uX nojoxeHus B Ileprnonnueckoi
CUCTEME XMMHUUYECKUX JIEMEHTOB

. . MenaeneeBa u CTpPOCHUSI aTOMOB.
Crpoenue MeTauioB. Metaiuinueckas
CBSI3b M METAJJINYeCKas
KpUCTaJIIMYECKasl peLIETKA.
DIIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUI
MeTauioB. PU3NYECKHE U XUMUYECKUE
CBOWCTBA METAJIJIOB.

OO1ue crnocoObl MOTy4YEeHHUS
METaJIOB.

[loHATHE O KOPPO3UH METAIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT

° PackpsiBaTh cMbICI
M3Yy4aeMbIX ITOHATHN U
MPUMEHSITHITH TTOHSATUSI TIPU
ONMCAHUU CBOMCTB BEILIECTB U UX
IIPEBPAILECHUN.

o OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3BMEHEHUU
CBOWCTB 3JIEMEHTOB-METAIJIOB U
UX COCIMHEHUU C YUYETOM
CTPOEHHUS UX aTOMOB.

. XapakTepu30oBaTh
CTpPOCHHE METAJIJIOB, OOIIHE
dbuznyecKre 1 XUMUYECKHE
CBOICTBAa METAJIJIOB.

o XapakTepusoBaTh 00IIHe
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Koppo3uu. CruiaBsl (CTajib, YyTYH,
JTIOPATIOMUHUM, OpOH3a), UX
MpUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH.

JleMoHCTpanun

O3HakoMJieHHE ¢ 00pa3liaMu METaJlJIOB
U CILJIABOB, UX (PU3UUECKUMHU
CBOMCTBAMU.

Mogenu KpuCTaINIMYECKUX PEIIETOK
METAaJIJIOB.

Buneomarepuansl: Kopposus
METAJIJIOB.

JlaGopaTopHble ¥ NpaKTHYeCKUe
padoThI

JlabopamopHvie onvimol:
O3HakomIIeHHE ¢ 00pa3IiamMu CIUIaBOB
METaJJIOB.

3aBUCUMOCTBH CKOPOCTH PeaKLnu
MeTajula ¢ KUCIOTOU OT MPUPOIbI
MeTauia.

Buvituucnenusn

— M0 YPaBHCHUSIM XUMHUECKUX
peaKitii, ecliu OJIUH U3 peareHTOB
COJIEP>KUT IPUMECH

CTIOCOOBI OTYYESHUS METAILIOB.
o CnenoBaTh npaBuiamMm
0e30macHoOi padoThI B
nabopaTopuu Mpu
UCIIOJIb30BAaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

L HpOI/ISBOI[I/ITB BBIYMCIICHUA
10 XUMHYCCKHNM YPAaBHCHHAM.
L Hcnonb3oBath IIpu

BBITIOJTHEHNUHN YICOHBIX 3aTaHUIN
TEKCThI yueOHHKA, CIPAaBOYHbBIC
matepuainsl (Ilepuoguueckyro
CUCTEMY XUMHUUYECKHUX IJIEMEHTOB
. 1. Menneneena, Tabauily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
BJICKTPOXUMHUYECKUH PAJT
HaIpPSHKEHUN METAJIOB).

o Hcnons3oBaTh npu
BBITIOJITHCHUH YY€OHBIX 3aJaHUH U
B MPOIECCE UCCIIEI0BATEIIHCKON
NeATeIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJICpIKAHUSI,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcol HTEpHETA

Tema 8. Baxxueiiue

[I{enounbie meTamibl. [lomoxenue B

) OO0BsCHATH 001IHE
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MEeTAJJIbI M UX COeTUHEHUSI
(16 9)

[Teproan4ecKkoi cucTeMe XuMHYECKUX
sanemenToB Jl. 1. Menaeneena,
cTpoeHue atomoB. Haxoxnenue B
MIPUPOJIE.

dU3NYeCKUe U XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpUsl U KaJus).
OKcuIbl ¥ TUAPOKCUABI HATPUS U
kanus. [[pumMeHeHne menoyHbpIx
METAJUIOB M UX COCTUHCHUU.
[[lenoyno3emenbHbIE METALJIbI MAarHUM
Y KQJIbIIUM, CTPOCHUE aTOMOB.
[Tonoxenue B [lepuoanueckon
CUCTEME XUMHUYECKHUX 3JICMEHTOB

. 1. Menpeneena.

Haxoxnenue B npupone. uznueckue
1 XMMHYECKHE CBOMCTBA. BaxkHenme
COCTMHEHUS KaIbIns (OKCHI,
TUIPOKCHUJ, coin). JKECTKOCTh BOBI U
criocoObl € yCcTpaHeHUs. AJTFOMUHUM.
ITonoxenue B [lepuoanueckoit
CUCTEME XUMHUYECKHUX DJICMEHTOB

. . MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B npupone. dusznueckue
U XUMUYecKue cBorcTBa. AMdoTepHbIe
CBOMCTBA OKCHJIa U THUIPOKCHA.
Kenezo. [Tonoxenue B
[Iepronnyeckoi CUCTEME XUMHUYECKHUX

3aKOHOMEPHOCTU B UBMEHECHUU
CBOMCTB 3JICMEHTOB-METAJIJIOB B
rpynnax u ux COCIUHEHUN C
YYETOM CTPOCHUS UX aTOMOB.

o XapaxkTepu3oBaThb
dbuznyecKre 1 XUMUYECKHE
CBOIMCTBA MPOCTHIX BEIIECTB
METAJIJIOB M UX COCAUHECHUM
(OKCHI0B, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI UX TIOJTYYEHHS,
MIPUMEHEHUE U 3HAUYCHHE B
MIPUPOJIE U )KU3HU YEJIOBEKA.

° Pacmio3HaBaTh ¢ MOMOIIBIO
Ka4ueCTBEHHBIX PEaKIMi HOHBI
METAJIJIOB (MarHus, aJtOMUHUS,
[IUHKA, Keje3a, MEJIN).

o [ImanupoBats u
OCYIIECTBJISITh HA MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOAUTH HAOIIOICHHUS, JICTIaTh
BBIBO/IbI 110 pe3yJIbTaTam
AKCIEPUMEHTA.

o CrnenoBath npaBuiamM
0e3omacHoi paboThI B
nabopaTopuu Mpu
KCMOJIb30BaHUHU XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.
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sanemenToB Jl. 1. Menaeneena,
cTpoeHue atoma. Haxoxienue B

IMpUupoac. DOU3NYECKUE U XUMUYECCKHUE

cBoiicTBa. OKCHJIbI, TUIPOKCHUIBI U
cosn xene3a(ll) u xeneza(Ill).

JleMoHCTpanumn

B3aumopericTBue HaTpus ¢ BOAOM.
OkpamuBaHue MIaMEHH HOHAMHU
Hatpus U Kanus. OKpalvBaHue
IUIAMEHN MOHAMH KaJIbITHS.
BzaumMopeiicTBue OKcHu1a Kaablius C
BOJIOW. Buymeomarepuanbl: ropeHue
JKeJie3a B KUCJIOPOJIE U XJIOPE.

JlaGopaTopHble ¥ NpaKTHYeCKUe
padoThI

JlabopamopHvie onvimoi:
O3HakomileHHE ¢ 00pa3lamMu
AJTFOMHUHUS U €T0 CIUIaBOB.
AmdoTepHbIe CBONCTBA THIPOKCHIA

amomuuus. KauecTBeHHbBIE pC€aKurn Ha

MOHBI JKeje3a.

Ilpaxmuueckue pabomoi:

Ne 6. JK€cTKOCTh BOJIBI M METOJIBI €€
YCTpaHCHHSI.

Ne 7. Pemenue skCnepuMEHTaAIIbHBIX

o [Ipon3BOAUTE BEIUNACICHUS
10 XUMHWYECKUM YPaBHEHHUSM.
o BricTpanBaTh pa3BEpHYTHIE

MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha MH(OPMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUuajioB, FPaMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU.

o Hcnonb3oBaTh mpu
BBITIOJTHEHUH YYEOHBIX 3aaHul 1
B IPOLIECCE UCCIIEOBATEIBCKON
JeATEIbHOCTH HaAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepIKAHUSI,
CIIPaBOYHBIE MaTEPHUAIIbI,
pecypcol MHTEpHETA
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3aj1a4 1o TeMe « MeTtaibly.
Buviuucnenua

— 110 YPaBHCHUSIM XUMHUECKUX
peaKIuii, eclii OJMH U3 PEarcHTOB JaH
B M30BITKE WU COJICPIKUT MMPUMECH;
— MAaCCOBOM JIOJIM BBIXOAA MPOAYKTA
peakiuu

Pasznen 4. Xumus u okpy:kamomas cpeaa (3 u)

Tema 9. BemiecTtBa n
MaTepuaJibl B )KU3HH
yesgoBeka(3 u)

HoBble MaTepranbl U TEXHOJOTUH.
BemectBa n Marepuainsl B
IIOBCEHEBHOM )KM3HU YEJIOBEKA.
XUMHUSA U 3[I0POBBE.

be3onacHoe uCnoap30BaHuE BEIIECTB U
XUMHUYECKUX pPeaKlUil B OBITY.
[IpupoaHbIE HCTOYHUKU
yTI€BOAOPOAOB (YT0Jib, IPUPOIHBII
ra3, He()Tb), IPOTYKThI UX
nepepaboTKH, UX POJIb B OBITY U
POMBIIIIEHHOCTH.

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH.
XUMHUYECKOE 3arpsI3HEHNE
OKpYXarolen cpebl (MpeaeabHo
JOIMYCTUMAasi KOHLIEHTPALKs BEIIECTB
— ITK).

Posnp xumuu B pemenun
HKOJIOTUYECKUX MPOOIeM

o XapaxkTepu3oBaTh pOJb
XUMUU B Pa3INYHbBIX cepax
NEATEIbHOCTH JIFOJI€H,0CHOBHBIE
BEILIECTBA U MATEPUAIIBI,
MIPUMEHSIEMBIE B KU3HU
COBPEMEHHOTO YEJIOBEKA.

o OOBSICHATD yCIOBUS
0e30MacHOro UCIOIb30BAHUS
BEIIIECTB U XUMUYECKUX PeaKIuit
B OBITY.

o AHaNIU3upoBaTh U
KPUTHYECKHU OLIEHUBATh
UHOOPMAITUIO O BIUSHUU
MPOMBIIIUIEHHOCTH, CEJIbCKOTO
XO035IMUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHUE OKPY>KaIOIIEH Cpebl.
. YMeTh 0OKa3bIBaTh MEPBYIO
MOMOINIb TPU XUMUYECKHUX
0KOT'aX U OTPABJICHUSIX.
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o [IpuHuMaTh yyactue B
00CyXIeHUH MpodIemM
XUMHYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MO3UIIUIO IO
npoOJieMe U mpeaiaraTh
BO3MOYKHBIC MYTH €€ PEIICHU.

IToBTOpenue (1 4)
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INIOYPOYHOE IIJIAHUPOBAHUE

YYEBHO-METO/IMYECKOE OBECHEYEHHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIS

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMI

[Ipu pazpaboTke pabouedt mTporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU
JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS JIEKTPOHHBIX (IIU(PPOBHIX)
00pa30BaTENbHBIX PECYPCOB, SBISIOMIMXCAYY€OHO-METOIUYECKUMU MaTeprallaMu
(MyTbTUMEIUUHBIE TPOTPaAMMBI, JJIGKTPOHHBIE YYEOHMKHM W  3aJaYHHKH,
AJIEKTPOHHBIE OWOIMOTEKH, BUPTyaJIbHBIC JIA0OPATOPHH, WTPOBBIE MPOTPAMMEI,
KOJUIEKIIMU  UU(POBBIX 00pa30BaTENIbHBIX PECYpCOB), HUCIOJIb3yEMBIMUIIIS
OOy4eHMs] U BOCIUTAHUS PA3IUYHBIX TPYMI MOJIb30BATEICH,IPEICTABICHHBIMU B
AIEKTPOHHOM (IIU(DPOBOM) BUJIC U PEATUIYIOIIUMH TUIAKTUYECKUE BO3MOXKHOCTHU
UKT, conpepkanne KOTOPIXCOOTBETCTBYET 3aKOHOAATENILCTBY 00 00Opa3oBaHUMU.
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