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ITpumepnas pabodast mporpamMma 1o XHMHH Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl COCTaBlieHa Ha OCHOBe TpeOoBaHUI K pe3yib TaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTenbHON HPOrpaMMBI OCHOB HOTO 00IIero oopasoBaHus,
IpeAcTaBIeHHBIX B (DenepanbHOM IO CyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHAapTe OCHOBHOIO OOIIEro oOpa3oBaHUs, ¢ y4ETOM pacIpeAeNEHHbIX MO
KJjlaccaM MpoBepse MbBIX TpPeOOBaHMN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
00pa3oBa TENBHOM MPOrpaMMBI OCHOBHOTO OOIIET0 00pa30BaHMUs U 3JIEMEHTOB
COZIEPKAHUSI, IPEICTABICHHBIX B YHUBEPCATBHOM KOAM(HKaTOpe IO XUMUH, a
TaKkXKe Ha ocHoBe [IpmMepHO# mporpamMMbl BOCIHTA HUS OOYYaroIIUXCs Hpu
MOJTyYEeHUH OCHOBHOTO oOmiero obpazoBa Hust W ¢ yuérom Konnenun
IIpenoiaBaHus yaeOHOro mpeaMeTa
«Xumus» B oOpa3oBarenbHBIX opraHm3anusx Poccuiickoit Penmepa 1ww,
peaNn3yIoIX OCHOBHBIE 00I1e00pa3oBaTeNbHbIe nporpammbl  (YTB
Pemenuem Komnernn Munnpocsemenust Poccuu, nporoxon ot 03 .12 .2019
N ITIK4BH) .

TTOACHUTENbHAS 3ATTUCKA

CoriacHO cBOEMY Ha3HAa4YEHHIO NMpHMepHas pabodasi mporpamma sBIsSeTCs
OPHEHTHPOM ISl COCTaBJIEHHS PadOYMX aBTOPCKHUX IPO IpaMM: OHa JaEr
NpeNCTaBICHHe O Lelsx, oOmeil crparerun oOyde HHs, BOCIUTAHHA H
pa3BuUTHsA OOyYalOIIMXCS CpPEeACTBaMH ydeOHOro mpeamera «XHMHA»;
yCTaHaBIMBaeT 00s3aTe’bHOE MPEIMETHOE CO JEpiKaHue, MPeAyCMaTpHBaeT
pacipezienieHle ero Io KiaccaM M CTPYKTYPHpOBAaHHE €ro 110 paszienaM |
TeMaM Kypca, onpeesseT Ko JMIeCTBEHHBIC U KayeCTBEHHbIE XapaKTePUCTUKH
cozmepxanusi; JMa€r MpUMEpHOE pachpelelieHHe y4eOHBIX 4YacoB IO
TEMaTH4eCKUM pa3fe JiaM Kypca U pEeKOMEHIyemylo (IpHMEpHYIO)
MOCIICIOBATEIBHOCTh  MX  HM3YYeHHS C y4ETOM  MEXKIPEAMETHBIX U
BHYTPHMIIPEIMETHBIX ~CBSA3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH O00yJaroIuX Cs; OMpeAeaseT BO3MOKHOCTH MpeAMeTa st
peanm3aupu  TpeboBa HHH K  pe3yibraraM  OCBOCHHS ~ OCHOBHOM
00pa3oBaTeIbHON IpOTrpaM MBI Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, a
TaKke TpeOOBaHWI K pe3yabraraM OOyueHHs1 XHMHHM Ha YPOBHE Lieiei
W3yYeHHs Tpel MeTa M OCHOBHBIX BHIOB Y4eOHOMO3HABATEIBHOI
JeATEeNbHOCTH/ y4YeOHBIX JCHCTBHI y4YeHWKa 10 OCBOCHHIO Y4eOHOro
COIlepIKaHUS .

OBLIAA XAPAKTEPUCTUKA YHEBHOI O MPEAMETA «XMMWA>»

Brxuag yue6HOrOo mpeamera «XuUMHS» B JTOCTHXKEHHE Iefiell 0C HOBHOTO
obmrero odpa3oBaHus 00YCIOBIEH BO MHOTOM 3HAYEHHUEM XUMHUYCCKON HayKH
B IIO3HAHUM 3aKOHOB HPUPOABI, B Pa3sBUTHU

4 MNpumepHas paboyas
nporpamma



MIPOU3BOUTENBHBIX CHJI OOIIECTBA M CO3JAHUM HOBOHM 0a3bl Marepu anbHOU
KYJBTYPHI .

XuMHS KaK 2JIeMEHT CHCTEMBl €CTECTBEHHBIX HAayK PacHpocCTpa HUJIA CBOE
BIMSHUE Ha BCE OOJIACTH YENOBEYECKOTO CYyNIECTBOBAHMSA, 3aJajla HOBOE
BUJEHHE MHpa, CTala HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBON KYNBTYpBI,
HEOOXOANMBIM YCIIOBHEM JKHU3HU OOILIECTBA: 3HAHWE XMMHH CIIY)KUT OCHOBOM
s (OPMUPOBAaHUSI MHPOBO33pE HHS 4YENIOBEKAa, €ro IPEACTABICHUH O
MaTepHalbHOM €MHCTBE MUPA; BaXKHYIO POJIb UTPAIOT (hopMHpyeMbIe XUMHUEH
MIPE/ICTABIICHUS O B3aMMOIPEBPAILECHHUAX SHEPIHU U 00 3BOJIIOLMH BEILECTB B
MpUPO Jie; COBPEMEHHass XUMHs HallpaBJeHa Ha pElIeHHEe II0OaJbHBIX TPO
071eM YCTOIYMBOTO Pa3sBUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPIETH YECKOH,
MTUIIEBOI 1 SKOJIOTHYECKOH 0€301acHOCTH, MPpoOJIeM 37[pa BOOXpaHEHUS .

B ycnoBusix Bo3pacraromiero 3HauY€HHWs XUMHM B JKHU3HM O0LIEe CTBa
CYIIECTBEHHO MOBBICHJIACH pONb XHMHYECKOro obOpas3oBaHus . B tmane
COLIMAJIN3AIIUN OHO SBJISIETCA OOHHUM M3 yCIOBHH (OPMHUPO BaHUS HHTEIICKTA
JIMYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHS .

CoBpeMEHHOMY YEIIOBEKY XHMHYECKHE 3HAHUS HEOOXOMWUMBI  JUIS
MPUOOpPETEHN  OOLIEKYABTYPHOTO YPOBHS, MO3BOJISIIOLIETO YBEPEH HO
TPYAUTHCS B COL[MYME M OTBETCTBEHHO Y4acTBOBaTh B MHOI000 Pa3HOMW JKU3HU
o0ImecTBa, Iyl OCO3HAHMS BAXXHOCTH PasyMHOTO OT HOIIEHHS K CBOEMY
3I0POBBI0O U 370POBBIO JAPYIMX, K OKpY’KAIOLIEHl NpUPOAHOM cpene, Uit
TpaMOTHOI'0 TIOBECACHUA IIPU HUCIOJIb30BaAHHMU PA3JINYHBIX MAaT€puajioB U
XUMHYECKUX BEILECTB B IOBCETHEBHOM KU3HU .

Xumudyeckoe 00pa3oBaHHE B OCHOBHOM INIKOJNE SBISIETCS Oa30BBIM 10
OTHOIIEHHIO K CHUCTeMe OOIIero XuMudeckoro oopaszosanus . Ilos Tomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peaju3yeT MpHCyIHe oOuemy
XMMHYECKOMY OOpa30BaHWIO KIFOYEBBIE ILIEHHOCTH, KOTO pbIE OTPaKaroT
TOCYJapCTBEHHBIE, OOIIECTBEHHBIE W WHAMWBHUIYallb HbIE MMOTPEOHOCTH . DTUM
olpeieNnseTcs CYIIHOCTh oOmel crpareruu oOydeHHs, BOCHHUTaHHS U
Ppa3BUTHUS 00YJaIOMINXCS CPEACTBAMH YUEOHOTO MPeaAMeTa « XUMUSD .

Wzyuenne mpenmera: 1) crmocoOCTBYeT peanm3andéd BO3MOXKHO CTEH s
caMOopa3BUTHA U (OPMHUPOBAHHS KyJABTypHl JIMYHOCTH, €€ oOmed u
(YHKIIMOHANBHOW TPaMOTHOCTH; 2) BHOCUT BKJIax B (Op MHpOBaHUE
MBIIIJIGHUS! W TBOPYECKHX CIIOCOOHOCTEH IIOAPOCTKOB, HAaBBIKOB HX
CaMOCTOATENIbHOM ~ y4eOHOM  JAEATEIBHOCTH, OKCIIEPH MEHTAIbHBIX H
HCCJICIOBATEIbCKUX ~YMCHHUM, HEOOXOAMMBIX KaK B MOBCEIHCBHOU JKU3HH,
TaK ¥ B IPO()ECCHOHANBHOM JIESITEIbHOCTH;

3) 3HAKOMHT CO CeNU(UKON HAYYHOTO MBIIIUICHHSI, 3aKJIaIbIBACT
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OCHOBBI LIEJOCTHOTO B3IVIs1a HA €IMHCTBO IIPUPOABI U YENOBEKA, AB JIAETCS
OTBETCTBEHHBIM  3TanioM B  (OPMUPOBaHMM  €CTECTBEHHOHAa  y4YHOIi
TPaMOTHOCTH MOAPOCTKOB; 4) crocoOcTByeT (OPMHUPOBAHHIO HEHHOCTHOTO
OTHOIIEHHS K €CTECTBCHHOHAYYHBIM 3HAHUSM, K IPUPOE, K YETOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30 BAHUE MIKOIBHHUKOB .

Has3BanHble HampaBleHHUsT B  OOy4EHHMH XHMHH  OOCCIICUMBAIOTCA
cenudUKON CcomepKaHUsl MpPEeAMeTa, KOTOPBIH SBISETCS IEAarord YecKu
alaliTUPOBAaHHBIM OTPaKCHHEM 0a30BOM HayKM XHMHHM Ha ONpENCIEHHOM
JTane e€ pa3BUTHSA .

Kypc XwmuMm OCHOBHOW INIKOJIBI OpPHUEHTHPOBAH HA OCBOCHHE OO0y
YAIOIUMKCS OCHOB HEOPraHMYEeCKOM XMMHUM U HEKOTOPBIX MOHATHH H
CBEJICHUI 00 OTIEIBHBIX 00BbEKTaX OPraHUUECKON XUMHH .

CrpykTypa coiepkaHus npeaMera copMHUpOBaHA Ha OCHOBE CH CTEMHOIO
roaxoa K ero u3yueHnto . CoaeprkaHue CKIIa bIBacTCs U3 CHCTEMBI IOHATHI O
XUMHWYECKOM JJIEMEHTE M BEUIECTBE M CHCTEMBI IMOHATHH O XMMHUYECKOH
peakuuu . O0e 3TH CHUCTEMBI CTPYKTypHO OpPraHM30BaHbl MO INPHHIHITY
MOCIIEIOBATEIBHOTO ~ Pa3BUTUS  3HAHUMM HAa  OCHOBE  TEOPETHUYECKUX
IIPEJCTABICHAN Pa3HOTO YPOBHS: aTOM HOMOJEKYISPHOTO YYEHHsI KaK OCHOBBI
BCErO ecTecTBO3HaHus, ypoBHs Ilepuoanueckoro 3akona /I . U . Menneneesa
KaK OCHOBHOIO 3aKOHAa XMMHH, YYEHUS O CTPOEHHM aToMa M XUMHUYECKOH
CBSI3H, TPEACTaBICHUI 00 JIEKTPONUTHYECKON THCCOLMALMN BEIIECTB B
pactBopax . Teopermueckne 3HAHUSA pacCMaTPUBAIOTCS Ha OCHOBE
SMIIUPUYECKH TIONyYEHHBIX W OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS
MOCTIEIOBATENbHO OT OJHOTO YPOBHSA K JAPYroMy, BBINONHAA (yHK IHH
OOBSICHEHH M TIPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS M BO3 MOXKHOCTEH
MIPAKTUYECKOTO MPUMEHEHHUS U MOTYUYEHUS N3YyIaeMbIX BEIECTB .

Takast opraHuzanus cComepKaHWS Kypca CIHOCOOCTBYET MPENCTaB JICHHIO
XUMHUUYECKON COCTaBJIAIONIEH HaydHOH KapTUHBI MUpPA B JIO TUKE €€ CUCTEMHOU
npupons! . Tem cambIM obecriednBaeTCsi BO3MOXK HOCTh (DOPMHUPOBAaHUS Y
o0yJarommxcs IIEHHOCTHOTO OTHOIICHUS K HAayYHOMY 3HAHUIO M METOJaM
MO3HAHMS B HayKe . Ba)kHO TakKe 3a METHTb, YTO OCBOCHHE COICPIKaHUS
Kypca MPOHCXOIUT C TpHUBJIEYEe HUEM 3HAHUH U3 paHee U3yUeHHBIX KypCOB:
«Oxpyxaromuii Mup»,

«buonorus . 5—7 knacce» U «Pu3nkKa . 7 KIaccy .

LIE/IM U3YHEHMA YHEBHOI O NMPEAMETA «XUMWA>

K HampaBneHuio NepBOCTENEHHOW 3HAYMMOCTH MpU  peau3aluu
00pa3oBaTebHBIX (QYHKIMA mOpeaMera «XHMHS» TPAIUIHOHHO OT HOCAT
(opMupoBaHKe 3HAHUI OCHOB XUMHYECKOW HayKH Kak 00J1a

6 MpumepHas paboyas
nporpamma



CTH COBPEMEHHOTO €CTECTBO3HAHUSI, IPAKTHUECKOHN AEATEIPHOCTH YEIIOBEKA 1
KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYpHI . 33712 4a MpeaMeTa COCTOUT
B (DOPMHUPOBAHHUU CHCTEMBl XUMHUYECKHX 3HA HHA — BaXKHEHUIIHNX (HaKTOB,
MMOHATHH, 3aKOHOB WM TEOPETHYECKUX MOJIOKEHUH, NOCTYIMHBIX 0000meHni
MHPOBO33pPEHYECKOTO Xapak Tepa, sS3bIKa HAyKH, 3HAaHWH O HayYHBIX METOIax
W3y4YEeHUs] BE LIECTB U XMMHUYECKHX PEaKHii, a Takke B (OPMHUPOBAHUH U
pa3BM TUU YMEHHH U CIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C IUIAHNPOBA HUEM,
HaOJNIOICHNEM W TIPOBEICHHEM XHUMHYECKOTO SKCIIEPHMEHTA, COOINOICHNEM
IIpaBuJI 0€301aCHOTO 0OPAIIEHHsI C BEIIECTBAMH B MO BCEHEBHOM KHU3HU .

Hapsgy ¢ stum nenu usydeHusl OpeaMeTra B IPOrpaMMe yTOYHE Hbl U
CKOPPEKTHPOBaHbI C Yy4YETOM HOBBIX INPHOPHTETOB B CHCTEME OCHOBHOTO
obmero obpazoBanus . Cerogus B 00pa3zoBaHMK 0C000 3HAUMMOM NPU3HAETCS
HanpaBJICHHOCTb O6y‘{eHI/I$[ Ha PpasBUTUE U CaMOpa3BUTUC JIMYHOCTH,
¢opmupoBanue e€ HWHTEIEKTa W OoOmeH KymbTypbl . OOydeHHe yMEHHUIO
YUUTBCSL U TIPONOJDKATh CBOE 00pa30 BaHUE CaMOCTOSATENILHO CTAHOBHUTCS
OIHOM M3 BaKHEHIHMX (DYHK U yueOHBIX IPEIMETOB .

B cBA3M ¢ 3TMM IpU H3y4YEHHU IpeAMETa B OCHOBHOM IIKOJIE JO
MHUHHpYIOIIEe 3HaYe€HIEe TPHOOPEH TaKHue ENH, KaK:

6 (OopMHpOBaHHE HWHTC/UICKTYaJIbHO pA3BUTON JIMYHOCTH, TOTOBOU K
€aM0o00pa30BaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEIBHOMY TMIPH HATHIO
pelIenuii, crrocoOHOM aIanTUpOBaThCsl K OBICTPO MEHSIO IIMMCS YCIOBHUSIM
KH3HU;

6 HAITPaBIEHHOCTb OOYYEHHUSI HA CHCTEMAaTHYeCKoe MPUOOIIEHNE yJaluxces K
CaMOCTOATENIFHOIM T03HABATENLHON JIESATEIBHOCTH, HAyYHBIM METOlaM
MO3HaHMA, (OPMHUPYIOIIMM MOTHBAIMI0O M Pa3BUTHE CIIOCOOHOCTEH K
XHMUH;

6 obecrieueHne yCIOBHUH, CIIOCOOCTBYIOMNX MPHUOOpEeTeHHIO 00yda IOITMMUCS
ombpITa Pa3HOOOpa3HOW JAEATEIBHOCTH, TIO3HAHUS M Ca MOIIO3HAHMA,
KJIFOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIIMH ), UMEIOIINX YHUBEPCAILHOE
3HAUECHUE IS PA3JINYHBIX BUJIOB €S TENbHOCTH;

(hopMHpOBaHUE YMEHHIA OOBSICHITH M OLICHHBATH SBJICHUS OKPY JKAIOIIETO
MHpa Ha OCHOBAHUH 3HaHWH U OMBITA, TIOMYYCHHBIX IIPH N3YYICHUHN XUMHH;
dbopmupoBanne 'y 0Oy4arONIMXCSi TyMAaHUCTUYECKUX  OTHOIICHHUH,
MOHUMAaHHS IIEHHOCTH XUMWYECKNX 3HAHUH JJIsI BRIPAOOTKH KO JIOTHIECKU
LIeNIeCO00pa3HOro TOBEACHUS B OBITY M TPYJAOBOH J€s TEINBHOCTH B LIENSX
COXPAHEHHUs CBOETO 310POBbs U OKPY’Kar0 LIEH IPUPONHOM Cpenbl;

o

o
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6 Pa3BUTHE MOTHBALMH K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPO JIIO H
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOEHHs OOIIEUesIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MNpoQuisi M Ha MpPaBICHHOCTH
JanpHeiero o0y4eHus .

MECTO YYEBHOI'O NMPEAMETA «XUMUA> B YHEBHOM [MJIAHE

B cucreme obmiero oOpaszoBaHusi «XWMHs» MpH3HAHA 00s3aTelb HBIM
yueOHBIM TPEIMETOM, KOTOPBI BXOAWT B COCTaB IIPEIMETHOH 00IacTH
«EcTecTBeHHOHAyYHBIE IPEAMETBD)

VY4eOHBIM UTaHOM Ha e€ n3ydeHue oTBe/IeHO 136 y4eOHbIX ya coB — 110 2 4
B HeJENo B 8 1 9 Ki1accax COOTBETCTBEHHO .

Jnst KaKaoro Kiacca MpeaycMOTPEHO pe3epBHOE yueOHOoe BpeMsi, KOTOpoe
MOXET OBITh HCIIOIB30BAHO YYaCTHHKaMH 00pa3oBaTelb HOTO IIpoliecca B
uensx GopMUPOBAHUS BAPUATUBHOM COCTABIISIIO MICH COACPIKaHUSI KOHKPETHOMN
paboueii mporpammel . Ilpu sTOM o0Os3aTenpHas (MHBapHaHTHAs) 4YacTb
cozepkaHUs MpeaMeTa, yCTa HOBJICHHAs NIPUMEPHOH pabodel mporpaMMoi,
BpeMs, OTBOAUMOE Ha €€ U3yUeHHE, TOJDKHBI OBITh COXPAHEHBI MMOTHOCTHIO .

B crpykrype mpumepHoi paboueil mporpaMMbl Hapsiay C HOSICHH TEIBHON
3aMUCKOH BBIAEIECHBI CAEAYIOLINE PA3IEIbL:

6 TUTAHUpYEMbIe pEe3yJbTaThl OCBOEHHS ydeOHOro mpeamera «Xu MUs» —
JIMYHOCTHBIE, METAIIPEAMETHBIE, TPEMETHBIE;

6 cofieprkaHne yaeOHOTo mpeaMeTa « XUMUsD TI0 ToiaM 00ydeHHS;

6 TIPUMEPHOE TEMATHUYECKOE IUIAHUPOBAHME, B KOTOPOM JETAIU3U POBAHO
COIEepKAHNE KaKIOM KOHKPETHOM TEMBI, yKa3aHbl KOJIM YECTBO 4YacOB,
OTBOJIMMBIX Ha €€ M3yueHHe, U OCHOBHBIE BUIbl yueOHOM NeATeNTbHOCTH
yueHHKa, (opMHpyeMble TpH W3YYCHHH TEMBI, NPHBEAEH IepeyeHb
JEMOHCTpALMi, BBIMOIHAEMBIX Y4Yd TEIEM, U MEPEedYeHb PEKOMEHIYEMBIX
712a00paTOPHBIX ONBITOB U MPAKTHYECKUX PAa0OT, BBINOIHSIEMbIX YUAIUMUCS

8 MpurmepHas paboyas
nporpamma



CONEPXAHWME YYEBHOI O TIPEAMETA «XUMUS>»

8 KJIACC

lNepBOHayva/ibHble XMMUYECKUE MOHATUA

Ipenmer xumun . Ponk XMMUU B JKM3HU YelioBeKa . Tema W Bemie CTBa .
®u3nyeckrue CBOWCTBA BEIIECTB . ArperaTHoe COCTOSIHUE Be ECTB . [loHsTue
0 METoJaxX TMO3HAHW B XUMHUH . XUMUS B CHCTeMe HayK . UHCTBIE BENIeCTBa U
cmecu . CrocoObl pa3ieNieHnst cMecei .

ATOMBI ¥ MOJNEKYJBl . XUMHUYECKHEe dMeMeHTHl . CHMBOJIBI XHMH YECKHX
9NIeMEHTOB . [IpocThle U CI0KHBIE BelecTBa . ATOMHOMOJIE KYJISIPHOE YUEHHE .

Xummueckasi ¢opmyna . BaJeHTHOCTh aTOMOB XHMHYECKUX 3JI¢ MEHTOB .
3aKkoH IOCTOSHCTBA cocTaBa BemlecTB . OTHOCUTENbHAas aToMHas Macca .
OtHocuTenbHAsT MOJEKyJsipHas Macca . MaccoBasi A0S XHMHYECKOTO
SIIEMEHTa B COSINHEHHN .

Ou3nueckue W XUMHYCCKUE SIBICHUS . XUMHUYECKas peakinus u eé
MIPU3HAKHA . 3aKOH COXPAaHEHHUS MacChl BEMIECTB . XUMHUYECKHE YpaBHEHHS .
Knaccudukamumss  XUMHYECKHX  peakuuil  (COCOUHEHHUS,  Ppa3IOKeHHS,
3aMeIIeHus, 00MeHa) .

XUMUYECKUM SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TMOCynoil, ¢
npaBwiiaMH  paboThl B J1aboparopuu W mpuéMaMu oOpamieHus ¢ Jia
0OpaTOpHEIM 000OpYHOBaHHEM; W3YUCHHE W ONHCAHWE (PU3MUYCCKUX CBOMCTB
00pa3IoB HEOPTaHMYECKHUX BEIIECTB; HaOmIoneHne gusmde CKuX (IUIaBlICHHE
BOCKa, TasHUE JIbjla, PACTUPaHHE caxapa B CTYIKe, KHICHUE M KOHJIEHCAIHS
BOIIBI) U XMMHYECKHX (TOPCHHE CBEYH, IMPO KaJIMBAHUC MCIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KHCIOTOW) SBICHWMA, HAOMIONCHHWE M ONUCAaHHE
MPU3HAKOB TPOTEKAHMsI XMMHY€ CKHX peakuuid (pasjokeHue caxapa,
B3aUMOJICHCTBIE CEpHOH KHC JIOTBI C XJOpWUAOM 0Oapus, pa3jIoKeHHUE
runpokcuna meau(ll) mpu Ha rpeBaHNH, B3aMMOACHCTBHE XKeJe3a C PaCTBOPOM
comu wmenu(Il)); w3 ydenme cmocoOoB pasmencHHs cMmeced (C MOMOIIBIO
MarHura, (QuIbTpoBaHME, BBINApUBaHUE, IUCTWILIALUS, Xpomarorpadus),
MIPOBEICHUE OYKMCTKH IIOBAPEHHOM CoJIM; HaONMIONEHWE M ONHMCaHHE pe
3yABTATOB MPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXpaHe HUS MacCHI;
CO3JaHMe MOZIeTIe MOJIEKyYN (IIapOCTEP’KHEBBIX) .

BakHeMwme npeactaBuTeIM HEOpraHM4eCcKmMx BelecTs

Bo3nyx — cmecs razoB . CocraB Bosmyxa . Kucmopom — snemeHT n
IpocToe BemecTBo . HaxoxneHue kuciopona B mpupozae, (usnde ckue u
XUMHYeCcKHe CBOWCTBa (peakuuu ropenus) . Oxcumsl . Ilpm meHeHue
kuciopoza . CrocoObl Moy4eHus KUCIopo/ia B 1aboparo
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pUM B TPOMBIIUIEHHOCTH . KpyroBopor kucimopoma B mpupoze . O30H
— aJUIOTPOIHAsE MOAU(HUKAIIKSA KUCIOPOAA .

Ter0Boi 3G GEeKT XUMHUYECKOW PEaKIMK, TEPMOXHUMHUYCCKHE YPaBHEHHS,
9K30 M DHAOTEPMHUYECKHE Peakluu . TOIIMBO: yroib U METaH . 3arps3HeHUe
BO3/yXa, YCHIICHHE TAPHUKOBOTO 3 (ekTa, pa3pymIeHre 030HOBOTO CIIOA .

Bogopon — aneMeHT u mpocToe BeiecTBO . HaxokaeHwe BoJOpo ha B
mpupozne, (QU3MYECKHEe W XUMHUYECKHE CBOICTBA, IMPUMEHCHHE, CIIOCOOBI
mony4yeHus . KHCIoTsI 1 com .

KonunuectBo BemectBa . Monb . MonsipHast macca . 3akoH ABOraapo .
MossipHbIi 00BEM Ta30B . PacdéThl 10 XUMUYECKUM YPABHECHUSM .

Oduznyeckue CBOMCTBa BOIbl . Boma kak pacTBopuTenb . PacTBo phI .
HacrimmeHHsle W HEHACHIIEHHBIE PACTBOPHL . Pacmeopumocme eujecms 6
600e.1 MaccoBasi 10Jig BEIIeCTBA B pacTBOpe . XHUMHUYE CKUE CBOHCTBA BOJBI .
OcHoBanus . Ponb pacTBOpoB B mpHUpoJe U B JKU3HH YelloBeka . KpyroBopot
BOABI B NpPHUPOAE . 3arps3HEHHE MpH pOAHBIX Bon . OxpaHa M OYHCTKa
MIPUPOAHBIX BOJ .

Knaccudukanms Heoprannueckux coemuHeHuid . Oxcuabl . Kiac
cudukamms ~ OKCHIOB:  coneoOpasyiomue  (OCHOBHBIC,  KHCIIOTHBIE,
amdoTepHsle) W  HecoleoOpasyromue .  HomeHkiIarypa  OKCHIOB

(MexxmyHapomHas W TpUBHaIbHasg) . PU3NYECKUEe U XUMHUYECKHE CBOMCTBA
okcuioB . [TomyueHue oKcUaOB .

OcHoBanmst . Knaccupwmkarnust ocHOBaHWIA: MIENMOYHM W HEPACTBO PHMEIC
ocHOBaHMA . HoMeHKnaTypa ocHOBaHUI (MEXAyHapoAHAs W TPUBHAIIBHAS) .
duznyeckrue U XUMUYECKUe CBOMCTBa OCHOBaHUM . [lonydyeHre ocCHOBaHUI .

Kucnoret . Kiaccubukamus kucaor . HoOMEHKIarypa  KHCIIOT
(MexnyHapoiHass W TpUBHANbHAas) . DU3NYecKHe W XUMHUYECKHE CBOMCTBA
kucinot . Psay akruBHocty metaiuioB H . H . bekerosa . [1o nmyuenue kucior .

Comu . HomeHnknarypa comelt (MeXAyHaponHas M TpHUBHAJIbHAA) .
duznyeckue U XUMHUECKHe cBoiicTBa coneil . [lomyuenue comneii .

I'eneTnueckas cBA3b MEX/y KJIaCCaMU HEOPTaHUYECKUX COEAN HEHUH .

XUMUAYECKUH DKCIEPUMEHT: KaueCTBEHHOE OMpPEJCICHUE COJep KaHUs
KHCJIOpOZa B BO3JyXe; MOJydyeHHEe, COOMpaHue, paclio3HaBa HUE M U3yUYCHUC
CBOWCTB KHCJIOPO/Ia; HAOMIONECHIE B3aNMOACHCTBHS BEMIECTB C KACIOPOIOM H
YCIJIOBUSI BOHUKHOBEHHS U TIPEKpaIeHus] TopeHus (1oxapa); 03HAaKOMJICHUE C
o0pa3llaMid OKCHJIOB U OIKCa HUE HMX CBOMCTB; MOJy4YCHHE, COOMpaHue,
pacro3HaBaHHE U H3y4e

1 KypcuBom 06o3HaueH y4eOHBIIT MaTeprall, KOTOPBIi H3ydaeTcsl, HO He BEIHOCHTCS Ha
MIPOMEKYTOIHYIO H UTOTOBYIO aTTECTALIHIO .
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HUE CBOHCTB BOmOpoAa (TOpEHHE); B3aWMOICWCTBHE BOAOPOIA C OK CHIOM
menu(ll) (BO3MOXKHO HCHOJIB30BaHHE BHUIIEOMATEPHAIOB); Ha ONIONEHHE
00pas3IoB BEIIECTB KOJMYECTBOM | MOIIb; HCCIEIOBaHHE OCOOCHHOCTEH
pPacTBOpEHHUS BEIIECTB C pAa3MUYHOW pPACTBOPUMO CTHIO; IPHTOTOBJICHUE
pacTBOpPOB C OMpEAeIEHHOM MAacCOBOM [10JIeM pacTBOPEHHOTO BEIIECTBA;
B3aMMOJICICTBHE BOABI C MeTaJUlaMU (Ha TpUeM U KaiblueM) (BO3MOXKHO
WCIIONIb30BAaHNME BHU/EOMArepHa JIOB); OIPE/IENCHHE pPAacTBOPOB KHUCIOT W
meode ¢ TOMOIIBI0 HWH — JUKATOpPOB;  HCCIIEOBaHWE  00pasIoB
HEOPraHMYeCKUX BEUIECTB pa3 JHMYHBIX KIACCOB; HAONIONEHHE HM3MEHEHUs
OKpaCKM MHJIUKAaTOpOB B pacTBOpax KHUCIOT M UIeNo4ed; U3ydeHue
B3ammMopeiicTBus okcru na Mean(Il) ¢ pacTBopoM cepHO# KHCIOTHI, KUCIOT C
MeTaJUIaM{,  peakIuil  HeHTpanW3aluy, IOJydYeHHEe  HEepacTBOPHMBIX
OCHOBaHMH, BBITECHEHUE OJTHOTO METajlIa IpyTUM U3 pacTBOpa CONHU; PELICHUE
AKCIEPUMEHTANBHBIX 3a[a4d Mo TeMe «BakHelIre Kiacchl Heopra HIYeCKUX
COEIMHEHHUID .

Mepyoamyeckmi 3akoH U MNepuognyeckas cuctema

XUMMYECKnx anemeHToB [. U. MeHgeneeBa. CTpoeHue

aTOMOB.

Xumuueckas cBAsb. OKMCANTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKLMM

[TepBble MOMBITKH KJIACCH(UKANHA XUMUYECKUX 3y1eMeHToB . Ilo HaTHE O
TPYIIaX CXOHBIX 3JIEMEHTOB (ILEIOYHBIE U INEJIOYHO3E MEIbHBIE METAJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl) . DJIEMEHTHI, KOTO pble 00pasyloT amdorepHble
OKCHIBI ¥ THIPOKCHIBI .

IIepuoauueckuii 3axkoH . Ilepuonuyeckas cucreMa XUMUYECKUX JIEMEHTOB
IO . 1 . Menneneea . KoporkonepuonHass W JUIMHHOIEPH OIHAS (OPMBI
Ilepuoanueckoil cucreMbl XuMuueckux dnemeHtoB [[ . M . Menaeneesa .
IIepuoast u rpynnel . OU3NYECKUN CMBICI 110 PSJKOBOIO HOMEpa, HOMEPOB
NeprUoja U TPyIIHI JIEMEHTa .

Crpoenne aromoB . CocraB aTOMHBIX sigep . M30Tombl . DIEKTPOHBI
CrTpoeHHe DICKTPOHHBIX OO0OJOYEK arOMOB TEpBBIX 20 XHMHUYECKHX
anemeHnToB Ilepuonnueckoit cuctemst [l . U . MenneneeBa . Xapakre pucTuKa
XMMHYECKOTO DIEMEHTa 10 €ro nonoxeHnto B Ilepuonuue ckoit cucreme [ .
W . Menneneesa .

3aKOHOMEPHOCTU HM3MEHEHHUs pajuyca aTOMOB XHUMHMYECKUX 3JI€ MEHTOB,
METAIIIMYECKUX W HEMETAJNIMYECKHUX CBOMCTB MO TpyNIaM U IepHOoAaM
3nauenue I[leproanueckoro 3akoHa u [leproanueckoil CUCTEMBI XUMUYECKUX
2JIEMEHTOB JUIs Pa3BUTHUS HayKu U npaktd ku . [ . 1 . MenneneeB — y4éHbIi
U TPaKIAHUH .

Xumuyeckass CBsi3b . KoBaneHTHas (TOJSIpHAs ¥ HETOJSpPHAs) CBS3b .
ONeKTPOOTPHULIATENLHOCTh XUMHUECKUX AIEMEHTOB . FIOHHas CBSI3b .
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Crenenp okucieHus . OKHCIUTEIHPHOBOCCTAHOBUTENBHBIE  PEaK ITUH .
IIpoteccrl okucIeHus: ¥ BOCCTaHOBIECHUS . OKHUCIUTEIN U BOC CTAHOBUTEIH .

XUMUYECKHH HKCIICPUMEHT: H3Y4YCHHE OOpa3llOB BEIICCTB METal JIOB H
HEMETAJUIOB; B3aWMOACWCTBUE THAPOKCHAA IHWHKA C PACTBO paMH KHCIOT H
LIEI0YCH; MIpOBeCHUE OIIBITOB, WITIOCTPUPYIOIINX TIPUMEPHI
OKHUCJIUTEIHLHOBOCCTAHOBUTENBHBIX peakiuid (TOpeHUe, PeaKkiuu pa3IoKeHHs,
COCIMHCHUS) .

MexnpeameTHbre csasu

Peanu3ammsi MEXIPEIMETHBIX  CBS3€H MOPH  HW3YYCHHM XHMHH B 8
KJacce  OCYIICCTBISIETCS  4Yepe3  HCMOJNb30BaHME Kak OOMMX — ecTe
CTBEHHOHAYYHBIX TOHATHH, TaK W TOHATHH, SBJISIOIINXCSA CHCTEM HBIMH JUIS
OTIETBHBIX PEAMETOB €CTECTBEHHOHAYYHOTO ITHKJIIA .

OO01iMe ecTeCTBEeHHOHAYUHbIE IOHATHUS: HAyYHbIH (DaKT, THIIOTE 3a, TEOpHs,
3aKOH, aHajM3, CUHTE3, KIACCU(PHKAIWs, MEPUOAUY HOCTh, HAONIONEHHE,
SKCIIEPUMEHT, MOJEINPOBAHNE, H3MEPEHUE, MOJIEITh, IBIICHHE .

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HY KIHJ,
H30TOIBI, PATHOAKTUBHOCTh, MOJIEKYNIA, DJIEKTPUUECKHI 3a PsJl, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHHE BEMIECTBA, ra3, (ZU3MYECKHe BEIHYHHEL,
eIMHUIIBI U3MEPEHHS, KOCMOC, TUIaHEThI, 3BE3161, COHIIC .

Buomnorus: poTocunres, Apixanue, bnocdepa .

Teorpadust: armocdepa, ruapochepa, MUHEPAIbl, TOPHBIE TOPO JIBI,
TOJIE3HbIe UCKOTIaeMBbI€, TOTUTUBO, BOIHBIC PECYPCHI .

9 KNACC

BelwiecTtBo 1 XMMMYeECKas peakumA

[Nepronuueckuii 3akoH . [leproguueckas cucTeMa XUMHYECKHX 3JIEMEHTOB
IO . 1 . MenneneeBa . CTpoeHre aToMOB . 3aKOHOMEPHOCTH B W3MEHEHUH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX IMEPHUO JIOB, KU, KAIbIHS 1
UX COCTMHEHHWH B COOTBETCTBHH C ITOJIOKEHHU €M 2JIeMeHTOB B [lepronnueckoii
CHCTEME M CTPOCHHEM HX aTOMOB .

CtpoeHue BellecTBa: BUAbI XUMHUYECKONW CBA3M . THIBI KPUCTAI JTUIECKUX
pemEéTOK, 3aBHCHMOCTb CBOMCTB BEIECTBA OT THUIIA KpPU CTaJUIMYECKOU
PEIETKN ¥ BU/IA XUMUYECKOM CBSI3H .

Knaccudukamms u HOMEHKJIaTypa  HEOPraHWYeCKHX  BEIIECTB
(MexnyHapomHas M TpUBHANbHAs) . XUMHUYECKHE CBOWMCTBa Be
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IIECTB, OTHOCSIINXCS K Pa3sUYHBIM KJIACCAM HEOPTaHWYECKUX CO CIMHEHUH,
TCHCTUYECCKasA CBA3b HCOPraHNMYCCKUX BCUICCTB .

Knaccudukanuss XUMHUECKAX PEaKIUid MO0 pa3InYHBIM TpU3HA KaM (110
YHCIy M COCTaBy yYacTBYIOIINX B PEaKIIUH BEIIECTB, 10 T€ TUIOBOMY dPQEKTy,
[0 W3MEHCHHWIO CTETECHEH OKHCICHHS XHMHYE CKHUX JJIEMEHTOB, II0
00paTMMOCTH, MO YYacTUIO Karaiu3aropa) . OJK30 M DHIOTEPMHYECKHUE
peaKIuy, TS pPMOXUMUICCKHE YPaBHE HUSA .

[lonatne o ckopocTH XMMHUYECKOH peakiuu. [loHsATHE 00 00paTH MBIX H
HeO6paTI/IMI)IX XUMHUYECKUX pCaKOugax . IloHaTe O TrOMOreH HBIX H
TeTEePOreHHbIX peakuusix . [lowamue o xumuueckom pagHo- eecuu. Pakmopul,
GAUAIOWUE HA CKOPOCMb XUMUHECKOU peakyuu U NON0NMCeHUe XUMUYECKO20
pasHogecus.

OKHUCIUTEIFHOBOCCTAHOBUTENIBHBIE ~ PEAKIMM, JJIESKTPOHHBIM 0a JaHC
OKHCIUTEIHHOBOCCTAHOBUTEIbHOW peaknun . CocTaBleHHEe ypaBHEHHUH
OKHCIIUTEIHbHOBOCCTAHOBUTEIIFHBIX PEAKIWH C WCIIONb 30BaHHEM METona
3JIEKTPOHHOTIO OaJiaHca .

Teopust 2HEKTPOIMTUYECKOM AMCCOLMAIMM . OIEKTPOIUTHI U HE
anekTporuThl . KaTnoHsl, aHWOHBI . MeXaHW3M [UCCOIMAlMU BE IECTB C
Pa3JIMYHbIMH BUAAMU XUMHAYECKOH ¢Bsi3u . CTerneHb JAUCCO IIUaluu . (7815315 (5
U cia0ble ANEKTPOIUTHI .

Peakmimn moHHOTO OOMEHa . YCIOBHS TNPOTEKAHWS pPEAaKIUH HOH HOTO
oOMeHa, MOJIHbIe U COKpamEHHbIe MOHHBIC ypaBHEHUs peak 1uid . CBoiicTBa
KHCJIOT, OCHOBaHHI U COJIEH B CBETE MpPEACTaBICHUI 00 ANEKTPOIUTHYECKON
mucconmanuy . KadecTBeHHBIC peakIu HAa WOHBI . [loHamue o eudponusze
coneti .

XUMHUECKU SKCIEPUMEHT: 03HAKOMJIEHHE C MOACISIMU KPH CTAITMYECKUX
PEemETOK HEOPraHWMYECKUX BELIECTB — METAUIOB U HEMeTaJuIoB (rpadura u
anMasa), CIIOXHBIX BEIIECTB (XJIOpHIa Ha TPHsI); MCCIEJOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKLUUH OT BO3JCUCTBUS pa3lIMuHBbIX (PAKTOPOB;
HCCIIEIOBAaHUE DJEKTPOIPO BOAHOCTH PACTBOPOB  BEIECTB, Ipolecca
IUCCOIMAITAN KHUCIIOT, MIe JIoded u coield (BO3MOXKHO WCIIONB30BaHUE
BHJEOMATEPUANIOB); PO BEACHHE OIBITOB, WIIIOCTPUPYIOUNX IPU3HAKU
MIPOTEKaHUsl peak Uil MOHHOTO oOMeHa (0Opa3oBaHME OCa/Ka, BBIICICHHE
raza, oOpa3oBaHHE BOMBI); OIBITOB, WJUTIOCTPUPYIOIIUX IPHMEPHl OKHCIH
TEIHHOBOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakmud pas3iio >KEHHS,
COCIMHEHHs); pAcClO3HABaHHE HEOPraHMYECKHX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKLUI Ha HOHBI; PELICHUE SKCIIEPU MEHTANIBHBIX 3a/au .
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HemeTtannbl 1 x coeamHeHuA

OOmass xapakTepucTHKa TanoreHoB . OCOOCHHOCTH CTPOCHHSI aTo MOB,
XapakTepHble CTENeHH OKuciaeHus . CTpoeHHe M (PU3NUECKHE CBOMCTBA
MPOCTHIX BELIECTB — TaJlOT€HOB . XMMHUUECKUE CBOMCTBA Ha IIpUMEpPE XJI0pa
(B3aMMopeicTBHE C METAJIaM1, HEMETaJUIaMH, IeJI04aMu) . XJI0pOBOJOPO]T .
ComnstHast KHCIIOTa, XMMHYECKHE CBOM CTBa, IOIy4EHHE, HPUMEHCHHE
[JelictBue xJiopa M XJIOPOBOAOpOJA HAa OpraHU3M 4esloBeKa . Baxueiiiue
XJIOPHIBI U WX HAXOXKICHHUE B IIPHPOJIE .

OO0miast xapakrepucTuka 3neMeHToB VIArpynmns! . OcoOeHHOCTH CTpOeHUS
aTOMOB, XapaKTepHBIC CTETIEHH OKHUCIICHHS .

Crpoenue M (U3MUECKHE CBOWCTBA NPOCTBHIX BEIIECTB — KHCIO pOAa U
cepsl . AIIOTPONHBIE MOAU(HKAIMK KUCIOPOAa W CEepbl . XU MHYECKHE
cBoiictBa cepsl . CepoBomopon, cTpoeHHe, (uzndeckue M XHMHUYCCKHE
cBoiicTBa . OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIIOT HBIX OKcUoB . CepHast
KHUCIIOTa, GU3NYECKHEe U XUMHUYECKHUE CBOH CTBa (0OIIHEe KaK IMPeICTaBUTENS
Kjlacca KHCIOT | crenuduye ckue) . XUMAYECKHUE PEakiyy, JIeKalue B
OCHOBE IPOMBIIITICHHOTO CII0c00a MOIyYeHHs] CEPHOM KUCIIOTHI . [IpruMeHenue

Conmu cepHOl KHCIOTHI, KaueCTBEHHAs peakius Ha  Cyab(paTHOH
Haxoxnenue cepbl U €€ cOeIMHEHUN B MPHUPOIE . XMMUYECKOE 3arps3HEHHE
OKpY JKarollled cpeiibl COSANHEHUSIMH cepbl (KHCIOTHBIC TOXKIH, 3arpsi3 HEHUE
BO3/lyXa M BOJIOEMOB), CLIOCOOBI €r0 MPEI0TBPAIICHHS .

OOmiass xapakTepUcTHKa 31eMeHTOB VArpynmsl . OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIC CTEIIEH! OKHUCIICHNUS .

A30T, pacnpocTpaHeHHe B IPHPOAE, HU3NUECKHE M XMMHUUECKIE CBOICTBA .
KpyroBopor azora B mpuposne . AMMHaK, ero (pHU3NYeCKHe M XHMHYECKHE
CBOIicTBa, mojydeHue U npuMeHenue . Conu amMMmo HUs, uX QuU3nYecKue M
XMMHYECKHE CBOICTBa, NpHMeHeHHe . Kaue cTBeHHass peakiusi Ha HOHBI
aMMOHHUSI . A30THas KuCJIOTa, €€ IoJTy 4YeHue, (pu3ndeckue M XUMHYECKHUE
cBolicTBa (0OIIMe Kak MpezcTa BUTENs Kiacca KHCIOT M crenupuuecKue) .
Hcnonp3oBaHWE HUTPATOB M COJNEH aMMOHHS B KaueCTBE MHHEPAIBHBIX
ynoOpennit . Xumudeckoe 3arpsi3HEHUE OKpYKaromei cpeznsl
COEVHEHUS MM a30Ta (KHUCIOTHBIC AOXKIW, 3arpA3HEHUE BO3]yXa, NMOYBBI U
BO/IOE MOB) .

®ocdop, amwtorponHeie Moaupukanuu  Gocdopa, ¢uUMUECKHEe U
xumudeckue cpoiictBa . Oxcux  docdopa(V) u  dochopnas kuciora,
¢u3nvecKre 1 XMMUYECKIE CBOWCTRA, ony4eHue . McronszoBanne gocdarton
B Ka4eCTBE MUHEPAIBbHBIX yIOOPEHHH .

OO0miast xapakrepuctuka neMeHToB [VArpynnsl . Oco0eHHOCTH CTpOEeHUS
aTOMOB, XapaKTepHBIC CTETIEHH OKHUCIICHHS .
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VYrnepon, amioTpomHbIe MOAM(HKAIINN, PacIpoCTpaHEHHEe B TPH pOIE,
(¢u3nUecKre 1 XUMAYECKIe CBOUCTBA . Ancopomms . Kpyroso pot yriepona B
mpupone . Oxcuasl yriepona, WX (QHU3MUYSCKHE M XU MHUYCCKHE CBOMCTBA,
JEeWCTBME  HAa  JKMBBIE  OpraHW3Mbl,  IOJydYeHHWE M INPHUMEHEHUE
Okosioruyeckre MpoOeMbl, CBs3aHHbIE ¢ okcuaoM yriepona(IV); rumoresa
100AEHOTO TIOTETUICHHST KJIMMaTa; lap HUKOBBIH 3 dekT . YrompHas KHciIoTa
u eé COJIn, HX q)HSI/I‘IeCKI/Ie U XHUMHYCCKUC CBOﬁCTBa, MOJy4YC€HUC M
npumeHeHune . KauecTBeHHas peakiust Ha kapOoHaTHOHBI . Vcmonb3oBanue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIINICHHOCTH U CEITLCKOM XO3SHCTBE .

[lepBoHawanpHBIle TOHATHS 00  OPraHWYECKMX  BEMIECTBaX Kak o
COCIMHEHUAX yriiepona (METaH, 3TaH, STHIICH, alleTHIICH, dTaHOJ, TIIHUIEPHH,
YKCyCHasi KHCIOTa) . Mx cocmaeé u xumuueckoe cmpoe- Hue. IloHATHE O
OMOJIOTNYECKN Ba)XKHBIX BEI[ECTBAX: JKMpax, Oes Kax, YIIeBOAaX — U UX POIH
B OKM3HM 4YeJoBeKa . Mamepuanvnoe eOUHCMBO — Op2aHUYECKUX U
Heop2anu4eckux coeOuHeHul.

KpemHuii, ero ¢u3nueckue M XHMHYECKHE CBOWCTBA, MONyYeHHE U
npuMeHenne . CoequHeHnss KpeMHust B rpupose . OOriue npes cTaBiaeHus 00
okcune kpemHus(IV) u kpemuueBoit kucnore . CHId KaThl, UX UCIIOJIb30BaHUE
B OBITY, MEIWIMHE, NPOMBIIUIEHHOCTH . Badwchelwue cmpoumenvHble
Mamepuanvl: Kepamuxa, CmeKio, ye- menm, 6emon, sscene3obemon. Ilpodremovl
0e30naACHO20 UCNONb308A- HUSL CHIPOUMENbHbIX MAMEPUanos 8 no8CceOHesHol
JHCUBHU.

XUMHYECKHH OJKCIIEPUMEHT: HM3ydeHHe oOpas3loB HEOopraHuye CKUX
BEILIECTB, CBOMCTB COJISIHOW KHMCJIOTBI; IPOBEACHHUE Kaye CTBEHHBIX PEaKLUi Ha
XJIOPHUAUOHBI nu Ha6ﬂ}OﬂeHI/le IIPU3HAKOB ux IMPOTCKAHU; OIIBITHI,
oTpaxaromue (GU3NUECKHEe W XHUMHYCCKHE CBOWCTBA TaJOICHOB M HX
COEIMHEHU (BO3MOXHO UCIIOJIb30BAHUE BUICOMATEPHAJIOB); O3HAKOMIICHHUE C
o0pa3maMu XJIOPUAOB (rajo TEHUIOB); O3HAKOMIICHHE C 00pa3liaMy Cephl u eé
COCIMHEHUAMH (BO3MO)KHO HCIIONB30BaHUE BUICOMATEPHAIIOB); HAOIIONEHIE
Ipo 1mecca oOyTIMBAaHUS caxapa IMof JeHCTBHEM KOHIICHTPHUPOBAHHOW CEpHOU
KHCJIOTHI; U3y4YCHHE XHMHUYECKHX CBOWCTB Pa30aBICHHOW CEPHON KHUCIIOTHI,
IIPOBEZICHUE Ka4eCTBEHHON peaKLUK Ha Cylb (paTnoH 1 HaOIoeHne Ipu3HaKa
e€ IPOTEeKaHMsI; O3HAKOMJIEHNE ¢ PU3NIECKUMH CBOIMCTBaMH a30Ta, Gpocdopa u
WX COEAMHEHWH (BO3MOXKHO HCIIONB30BAaHHME BUEOMATEpHajoB), o0Opa3namu
a30T HbIX ¥ (HOCHOPHBIX yIOOPEHUH; MoyueHre, COOUpaHue, pacio3Ha BaHUe
U U3Yy4YCHHUE CBOMCTB aMMHaKa; MPOBCACHUC KaYC€CTBCHHBIX peaKuHﬁ Ha HUOH
amMmMOoHHS ® (ochaTHoH W U3yUCHHE NPU3HAKOB UX MIPOTEKAHUS,
B3aUMOJEICTBIE KOHLIEHTPUPOBAHHOW a30THOM
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KHCJIOTBI ¢ MeZbI0 (BO3MOXKHO HCIIONIB30BAaHHE BHUAECOMATEPHAIIOB); M3ydCHHE
Mozeiel KpPHCTAJUIMYECKMX pemérok anmasa, rpadura, ¢yuiepeHa;
O3HAaKOMJICHHE C TIPOLIECCOM  aJICOpOLMM DPAcTBOPEH HBIX BEIIECTB
aKTHBUPOBAaHHbBIM YIIEM M YCTPONHCTBOM IIPOTHBOTa 3a; IIONyUCHHE,
coOMpaHue, paclloO3HaBaHWE W M3YyYCHHWE CBOWCTB YIIEKHCIIOTO Tas3a;
MIPOBEJICHUE KAaYEeCTBEHHBIX peakuuii Ha KapOOo HaT M CHJIMKAaTHOHBI H
H3ydeHHE TMPU3HAKOB MX TPOTEKAaHHA; 03 HAKOMIICHHE C TPOLYKLIUCH
CWJIMKAaTHOW TPOMBIIUIEHHOCTH; pelle HHUE HKCIICPUMEHTAIbHBIX 3a/1ad I0
Teme «BaxHelne HeMeTaIbl ¥ UX COSIMHEHUS .

MeTannbl U UX coeguHEHUA

OO0mas XapakTepUCTHKAa XUMHYCCKUX 3JICMEHTOB —  METa/UIOB Ha
OCHOBAaHHU HX IIOJIOXKCHUA B HepI/IOJII/I‘-ICCK()ﬁ CUCTEMEC XHUMHUYEC CKUX
anemenToB J[ . I . MenneneeBa u cTpoeHns atomMoB . CTpOeHHE METaJIOB .
Merannuyeckass CBsi3b M MeTaJuIMYecKas KPUCTAIM 4YecKas peléTka
DNEKTPOXUMUYECKUNA PAJl  HaMPsHDKEHUH Mmetasn JoB . Dusmueckue u
XIMHWYECKHE CBOHCTBAa MeTayutoB . OOmue cro coOBl MOTydeHHsT METaJUIOB .
[onsaTHe 0 KOPPO3UHN METAIUIOB, OC HOBHBIC CIIOCOOBI 3aIIUTHI MX OT KOPPO3UH
. CnnaBsl (cTanb, 4yryH, JIOpaTIOMHHAN, OpOH3a) U UX IPUMEHEHHE B OBITY
TIPOMBIIJIEH HOCTH .

Ilenounsie MeTambl: oaoxeHue B [lepruoauueckoit cucteMe Xu MUIeCKUX
anemeHtoB J[ . M . MeHaeneeBa; cTpoeHHE HMX aTOMOB; Ha XOXKICHHE B
npupone . Dusnyeckre W XUMHUYECKHE CBOWCTBA (HA TpUMeEpe HATpHUS U
kamust) . Okeuasl W THUAPOKCHUABI HaTpua ©  Ka aua . llpumenenue
MIEJIOYHBIX METAJIJIOB U UX COCTHHEHUM .

IIlemouno3eMenbHbIE METAUIBI MAarHHMM ¥ KajdbIUi: IIOJOKCHHE B
Ilepunoanueckoil cucreme xumuueckux siaemeHtoB I . M . Menne neesa;
CTpPOEHHE MX aTOMOB; HaxOoXJeHHe B mpupoje . Puzndeckrue u XuMUIeCKre
CBOMCTBa MarHusl W Kaublug . BaxHeWmune coenuHe HUS Kanblus (OKCHI,
THIIPOKCHI, coNH) . JKECTKOCTH BOIBI M CTIOCO OBI €€ yCTpaHEHMUS .

AmoMuHuii: nonoxxkenue B [lepuoguueckoil cUCTEME XHUMHUYE CKUX
anementoB [ . I . MenaeneeBa; CTpoeHUE aToMa; HaXOXJIECHUE B MPUPOJE .
Ou3nyecKkue U XMMHUYECKHE CBONCTBA aliOMHHHUS . AM (pOTEpHBIC CBOMCTBA
OKCHJIa U TUAPOKCUIA AJIFOMUHUS .

Keneso: nonoxenue B Ilepronnyeckort CUCTEME XUMHUYECKUX AJIEMEHTOB /|
. 1 . MenneneeBa; CTpoeHUE aTOMa; HaXOoKJeHUe B npupoae . GUsuveckue u
XMUMHYECKUE CBOMCTBa kene3a . OKCUAbI, TUAPOKCUABI U comu xene3a(ll) u
skenesa(Ill), ux coctas, cBONWCTBA U MOJYYECHHUE .
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XVUMHAYECKU IKCTIEPUMEHT: O3HAKOMJICHHE € OOpaslaMu MeTaa JIOB U
CIIaBOB, WX (PM3MUECKUMH CBOWCTBAMHM; W3yUCHHE PE3YJbTa TOB KOPPO3HUH
METaJUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMATepH ajioB), OCOOCHHOCTEH
B3aUMOJCHCTBUSI OKCHJAa KalbllU W HATpus C BOJOW (BO3SMOXHO
HCIIONIb30BAaHKE BUJICOMATEPHAJIOB); MCCIIEN0 BaHHE CBOWCTB >KECTKOM BOABI;
mpolecca TOPEHUs XKele3a B KUCIO poie (BOSMOXKHO MCIIOIb30BaHHE
BUJIEOMATEpHAIIOB); MPU3HAKOB NMPOTEKaHHS Ka4eCTBEHHBIX PEAKIMH HAa MOHBI
(Marams, KanpLus, aMIOMUHHS, nuHKa, xkene3a(ll) m xenesa(Ill), menu(Il));
HaOJO/IE HUE M OIMCAHUE IPOLIECCOB OKPAIIMBAaHWS IUIAMEHH HOHAMH Ha
Tpus, Kanusi W KaJblysi (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEpH alloB);
nccienoBanne aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMHUHHS W THIPOKCHAA
IIMHKA; pEeIIeHNE IKCIIEPUMEHTAIBHBIX 33/1ad 110 Te Me «BakHel e MeTasus!
U UX COCAUHEHUSD .

XUMKA 1 OKpYKaloLlaa cpesa

HoBbie Matepuansl u TexHonoruu . BemectBa W Marepuaibl B IO
BCEIHEBHOM JKM3HM 4YeJloBeKa . XHUMHS M 370poBbe . be3omacHoe wuc
M0JIb30BaHNE BEIECTB U XUMUYECKUX peakiuii B ObITY . [lepBas 1mo MoIb npu
XIMHYECKUX OKOTaX M OTpaBIeHUAX . OCHOBBI SKOJIOTH Y€CKOW TPAMOTHOCTH .
XuMHUecKkoe 3arpsi3HEHHE OKpYKaromied cpensl (TpenenbHas JOIMyCTHMAast
xoHeHTpanus BemecTB — [1/IK) . Poxp XuMum B pemieHNn SKOIOTHIECKUX
mpo0IeM .

[IpuponHbIE HCTOYHUKU YTICBOAOPOMOB (Yroib, MPUPOIHEIN Ta3, HedTh),
MPOIYKTHI X MepepabOTKH, UX POJIb B OBITY U MPOMBIII JICHHOCTH .

XUMHUECKUN OSKCIEPUMEHT: H3Y4YCHHE OOpas3IioB MarepuayoB (CTEKIIO,
CIUTaBbl METAIIJIOB, TOJIMMEPHBIE MATEPHAIIBI) .

Memnpep,meTHble CBA3UN

Peanmzanms MeXIpEeIMETHBIX CBA3CH NPH HM3YYECHHH XUMHUH B 9 Kiacce
OCYIIECTBIICTCS. 4epe3 HCHONBb30BAHHE KaK OOLIMX €CTe CTBEHHOHAYYHBIX
MOHSATHH, TaKk W TOHSATHH, SBISIOIUXCS CHCTEM HBIMH JUISl OT/ACNBHBIX
IIPEZIMETOB €CTECTBCHHOHAYYHOT'O IIUKJIA .

OO1mue ecTeCTBEHHOHAYYHbIE MTOHSATHS: HAy4YHBIN (DaKT, IMIIOTE 32, 3aKOH,
Teopusi, aHaJIM3, CHHTE3, Kiaccu(uKanys, NepruoIuyd HOCTb, HAOIIO/IeHHE,
IKCIIEPUMEHT, MOJICIIMPOBaHIE, U3MEPEHHE, MOJIEIb, SIBJICHUE, TTAPHUKOBBIN

3¢ dekT, TexHOoIOor s, MaTepuasl . Pu3nKa: MaTepus, aToM, JIEKTPOH, IIPOTOH,
HEWTPOH, MOH, Hy KU, H30TOIIBI, PaIHOAKTHBHOCTh, MOJICKYJIa,
SIIEKTPUYECKHUH 32 psill, IPOBOXHHUKH, HOJIYIPOBOIHHUKH, AUDIEKTPHKH,
(oTodammeMeHT,
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BEIIECTBO, TeNO, 00BbEM, arperaTHoe COCTOSHHE BEIECTBA, Ta3, pac TBOD,
pacTBOPHUMOCTh, ~ KpUCTAJUTMYECKas peliéTKa, CIUIaBbl, (H3M 4YeCKHe
BCJIMYUHBI, CAWMHHULBI HU3MCPECHHA, KOCMHUYECKOC MNPOCTpaH CTBO, IJIAHCTHI,
3B€37151, COMHIIE .

Buonorus: ¢orocunres, apixanue, onocdepa, SKOCUCTEMA, MU HEpalIbHBIC
yROOpEHNS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, IINTA TEJIbHbIC BEIIECTBA .

leorpadusi: armocdepa, ruapocdepa, MHHEpalbl, TOPHBIE I[OPO JIbI,
TIOJIC3HBIE HCKOITaeMBbIe, TOIUIUBO, BOAHBIE PECYPCHI .
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TTNAHUPYEMBIE PE3YJIbTATbBL
OCBOEHNWSA YHEBHOIO TIPELMETA

«XUMNG» HA YPOBHE OCHOBHOIO
OBLLErO OBPA3OBAHNA

M3yueHne XuMHUH B OCHOBHOM IIIKOJIE HAaNpaBJIE€HO Ha JOCTHKE HHUE
00yYarONMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX H TPEAMET HBIX PE3yJIETaTOB
OCBOCHHS YI€OHOTO TIPeMeTa .

NuuHocTHLIe pesynbTaThr

JImdHOCTHBIE pe3yibTaThl OCBOEHHS IPOTPaMMbl OCHOBHOTO 00 IIETO
00pa3oBaHMs JOCTHTAIOTCS B XOA€ OOYYEHHsI XUMHHU B €IHMH CTBE YICOHOU U
BOCIMTATEeNbHONM  AesrenbHOCcTH  OpraHmszaliui B CO  OTBETICTBUH C
TPaIUIMOHHBIMU poccuiicKuMu COLIMOKYJIBTYPHBIMHU "
JyXOBHOHPABCTBEHHBIMU LIEHHOCTSIMH, NIPHUHSTBIMU B OOIIECTBE MPABIIIAMH U
HOPMaMH TIOBEJCHUS M CIOCOOCTBYIOT IIpolieccaM ca MOIIO3HaHUs,
CaMOpPAa3BUTHUS U COLMANU3ALUN 00YJaIOITUXCS .

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT C(HOPMUPOBAHHOCTH, B TOM UHCIE B
YaCTH:

nanMOTM‘-IeCKOFO BOCMUTAHMA

1) IIEHHOCTHOTO  OTHOIIEHHWSA K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
HUCTOPHUYECKOMY M HAYYHOMY HACJIEMIO, TOHUMAHHS 3HAUYCHUS XM MUYECKON
HAyKH B KU3HH COBPEMEHHOTO 00IIEeCTBa, CIIOCOOHOCTH BIIAIETh TOCTOBEPHOI
uHGOpMaHel O TEPelOBBIX IOCTHKCHUSAX W OTKPBITHAX MHPOBOH |
OTEYECTBEHHOW XHMMHUH, 3aWHTEPECOBAHHO CTH B HAy4YHBIX 3HAHHAX 00
YCTPOWCTBE MUPA U OOIICCTRA;

paxkaaHCKoro BoCnMTaHuA

2) TpeACTaBICHUS] O CONMAIBHBIX HOPMAaxX M MPaBHIIaX MEKINY HOCTHBIX
OTHOIICHWH B KOJUIEKTHBE, KOMMYHHKaTHUBHOW KOMIIE TEHTHOCTH B
OOILECTBEHHO TIOJIE3HOM, y4eOHOMCCIIEN0BaTEIbCKON, TBOPUECKOW U APYTUX
BUAAX JIEATENbHOCTH; TOTOBHOCTH K pa3HO O0Opa3HOW COBMECTHOM
JEATCIPHOCTH IpPU  BBINOJIHCHWH Y4YEOHBIX, II03HABAaTEIbHBIX  3a/ad,
BBINIOJIHEHUH XUMHUYECKHUX HKCIIEPUMEH TOB, CO3JaHHUU Y4EOHBIX IPOEKTOB,
CTpEMJIEHUS K B3aMMOIOHMMA HHUI0 M B3aMMOIOMOIIM B IIpoLecce 3TOH
y4eOHOH NIESITENbHOCTH; TO TOBHOCTH OIIEHHBATh CBOE MOBEICHNE W TIOCTYIKH
CBOMX TOBapH Ied ¢ MO3MIMU HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HaHUsI OCIEICTBUM MOCTYIKOB;

LLleHHOCTM Hay4HOro No3HaHuA

3) MHpPOBO33PEHUYECKHX MPEACTABICHUH O BELIECTBE M XHMHUYE CKOM
peaKIy, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO pa3BU
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THSI HayKd M COCTaBIAIOIIMX OCHOBY /IS MOHMMAHUS CYIIHOCTH Ha YYHOH
KapTHHBl MUPA; TPEJICTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHO CTSX Pa3BUTHUS
MIPUPOABI, B3aUMOCBA3AX 4YeJIOBEKa C MPUPOAHON Cpelod, O poiIH XUMHH B
MIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) moO3HaBaTENbHBIX MOTHBOB, HAIPABICHHBIX Ha IIOJYYE€HHE HO BBIX
3HaHHUHU 110 XUMHHU, HEOOXOAUMBIX JUIsl 0OBSICHEHHUS HAOII0ae MBIX IPOLIECCOB
H SIBIICHUM;

5) mo3HaBarenbHOU, HMH(G)OPMAMOHHOW M YUTATEIECKOM KYIBTY PHI, B TOM
YHClIe HaBBIKOB  CaMOCTOSITENIbHOM paboThl € Y4eOHBIMH TEKCTaMH,
CIPAaBOYHON  JINTEpaTypoi, JOCTYIHBIMH TEXHHYECKHMH CpPEICTBaMHU
MH()OPMALMOHHBIX TEXHOJIOTHIH;

6) wuHTepeca K 00y4YECHHUIO U MO3HAHMIO, JTI0003HATENEHOCTH, TO TOBHOCTH
U CIIOCOOHOCTH K CaMOOOpa30OBaHUIO, NPOEKTHOW M HCCIIE IOBaTEIbCKOM
JEeATEIBHOCTH, K OCO3HAHHOMY BBIOOpY HAIlpaBJICH HOCTH M YPOBHS O0yUYEeHUS
B JaJIbHEHIIEM;

®OopMHUpPOBaHMSA KyNIbTYpPbl 30POBbS

7) OCO3HaHUS IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY
37I0pPOBBIO, YCTAHOBKHU Ha 3J0POBBII 00pa3 )KM3HH, OCO3HA HUS MOCICICTBUI 1
HETIPUATHST BpPEIHBIX TPHUBBIYEK (YHoTpeOlie HHSI allKoToJs, HAPKOTHKOB,
KypeHus1), HeoOXOOMMOCTH coOiofe HHUsS NpaBuil Oe30MacHOCTH  IPH
00pallleHNU ¢ XUMHYECKUMHU BEllle CTBAMHU B OBITY U pealIbHO# KH3HHU;

TpyAaoBsoro BocnmuTaHma

8) wHTEepeca K TpakTHUECKOMY W3y4YeHHIO Tpodeccuii m Tpyma pas
JINYHOIO pOJla, YBAXXECHUE K TPYAY U pe3yabTraraM TPYAOBOH IEATENb HOCTH, B
TOM 4YHCJIE Ha OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHWH 110 XUMMH,
OCO3HAaHHOTO BBIOOpa WHIMBUAYaTbHOH TPACKTOPUH MPOAON  IKCHHSA
o0pa3oBaHHs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHO CTH K XHUMUH,
OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEl; ycremHol npodeccrHoHaIbHOM
JEeATeNIPHOCT M Pa3BUTHsI ~ HEOOXOAWMBIX yMe€ HHUH; TOTOBHOCThH
aJlalTHPOBAaTHCS B MpodeccHoHanbHOM cpere;

JKOMI0rM4YECKOro BOCNUTaHMA

9) DSKONOTHYECKH IEeNecOO0pa3HOTO OTHOIIEHWS K TpUpome  Kak
WCTOYHUKY JKM3HM Ha 3emie, OCHOBE €€ CyIIeCTBOBAaHWS, ITIOHUMa HUS
LIECHHOCTH 370POBOrO M 0e30macHOro oOpas3a KH3HH, OTBETCTBEH HOTO
OTHOILEHHUST K COOCTBEHHOMY (HU3MYECKOMY U ICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUS IICHHOCTH COONIONEHMsI TPaBWJI OE30IIaCHOTO ITOBEACHHS NP
paboTe ¢ BellecTBAaMHM, a TAKXKE B CHUTYalUsIX, YIPO JKAIOIIUX 370POBBIO U
JKU3HU JIIONCH;
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10) crmocoOGHOCTH MPUMEHATH 3HAHS, IOTyYaeMbIe TIPH H3y4e HIUH XUMUH,
JUIsL pelIeHUs 3a7ad, CBA3AHHBIX C OKpPY)KAWOILEH IpU POAHOM Cpenou,
TIOBBIICHUSI YPOBHSI JKOJOTHYECKOM KYJIBTYPBHI, OCO3HAHMS IVI00AIBEHOTO
XapakTepa SKOJIOTHYECKHX MpOOIeM W Iy TeH MX pEeLIeHHs IMOCPEICTBOM
METOJOB XUMHHU;

11) SKONOTMYECKOr0 MBIIIICHUS, YMEHUS pYKOBOACTBOBAaThCSI UM B
MI03HABATENIbHOM, KOMMYHUKATHBHOW M COLMATIBHON IPaKTHKE .

MeTtanpeameTtHble pesynbTaThl

B cocraBe MeTampeaMETHBIX pPE3YJIbTaTOB BBLACIAIOT 3HAYUMBIE IS
(bopMHUpOBaHHS MHPOBO33pEHHUsS] OOLIEHAy4YHbIE TOHATUS (32 KOH, Teopus,
MIPUHLIMI, TUIIOTE3a, (DaKT, CUCTEMA, TPOLECC, IKCIIE PUMEHT H JIp .), KOTOPbIE
HCIIONB3YIOTCSA B €CTECTBEHHOHAYYHBIX yYEOHBIX NMPEAMETax U MO3BOJISIOT Ha
OCHOBE 3HaHMH M3 JTUX Mped METoB (HOPMUPOBATH IIPEIACTABICHHE O
LIEJIOCTHOM HAay4YHOW KapTH HE MHpa, M YHHBEpCalbHbIe y4eOHbBIC IEHCTBUS
(Tmo3HaBareNbHbIE, KOMMYHUKATUBHBIE, PETYJISTHBHEIE), KOTOpBIE
obecrieunBaloT  (Op  MHPOBaHHE TOTOBHOCTH K  CAMOCTOSITEIBHOMY
IUIAaHUPOBAHUIO U OCYLIECTBICHHIO Y4€OHOH NeATENbHOCTH .

MeranpenMeTHbIe pe3ysbTaThl OCBOSHHUS 00pa30BaTEIbHON PO TPAMMBI 110
XMMHH  OTPaXKalOT ~ OBJIAJICHHE YHHMBEPCAJIbHBIMU II03HA BaTEIbHBIMH
JeHCTBUSAMH, B TOM YHCIIE:

ba3oBbIMM IOrMYECKMMM Ael‘;iCTBMﬂMM

1) yMeHHEM WCHONB30BaTh MPUEMBI JIOTHYECKOTO  MBILIUICHUS [PU
OCBOCHHUH 3HAHUM: PacCKpbIBaTb CMBICIT XUMHNYCCKUX MOHITHI (BI)II[CJ'IHTI) ux
XapakTepHbIC IPH3HAKH, YCTaHABIMBAaTh B3aUMO CBS3b C JAPYTHMU
MOHATHSAMHE), UCIIOJB30BATh MOHSITHUS JJIsI O0BSIC HEHHs OTJACIbHBIX (DAKTOB U
HBJ’IeHHﬁ; BI)I6I/IpaTB OCHOBAaHUA U KPUTCPUH 1A KJ'IaCCI/I(bI/IKaHI/II/I XUMHNUYECCKUX
BEIICCTB M XUMHYC CKUX PEaKIUil, yCTAaHABIUBATH NIPHUYUHHOCIICACTBCHHEBIC
CBSI3M MEXIy OOBEKTAMU H3y4YCHHUS; CTPOUTH JIOTHUECKUE PACCYKICHUS
(MHAYKTHUBHBIE, I€AyKTUBHbIE, 110 AHAJIOTHH); JIeTaTh BHIBOBI M 32 KITIOUCHUS;

2) yMCHHEM MPHUMEHATH B MPOIECCE MO3HAHUS MOHATHSA (IIPE]] METHBIC U
MeTalnpeIMeTHbIE), CHUMBOJIHYECKHE (3HAKOBBIC) MOJCIH, HCIIONB3yeMBIE B
XUMHH, HpeO6paSOBLIBaTB IIUPOKO MNPUMCHACMBIE B XHUMHU MOACJIBHBIC
MPEJCTaBICHAS — XWMHUYECKHH 3HAaK (CHMBOJ JJIEMEHTA), XHMHYECKas
dbopMyna ¥ ypaBHCHHE XUMHYECKOW peak LU — [PU PElICHUH
yueOHOMO3HABATEbHBIX 3a[a4; C y4ETOM 3THUX MOJENBHBIX IPEACTABICHUM
BBISBIIATh U XapPaKTEPHU30BATh CY IIECTBCHHBIC MPU3HAKHA U3yYaeMbIX OOBEKTOB
— XUMHYECKHX BE
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mMECTB W XHUMHYCCKHX peaKHHﬁ; BBIABIIATH O6H.[I/IC 3aKOHOMEPHO CTH,
NPUYIMHHOCICACTBEHHBIC CBA3W W IMPOTHBOPCYUUA B M3YyHYAdCMbBIX MpOLCCCAX U
SABJICHUAX, MPCjIaraTb KPUTEPUN JI BBISABICHUSA 3TUX SaKOHOMGpHOCTeﬁ n
HpOTHBOpe‘lHﬁ; CaMOCTOSITEILHO BLIOK parb croco0 peuicHus yqe6H0171 3aJauu
(CpaBHI/IBaTI) HCCKOJIbKO Ba PUAHTOB PCLICHUA, BLI6I/IpaTB Hanbolee
HOZ[XOZ[HHlI/Iﬁ C y‘{éTOM Ca MOCTOATCIIBHO BBIJACIICHHBIX KpI/ITepI/IeB);

ba3oBbiMM MCCegoBaTENBCKUMM AeﬁCTBMﬂMM

3) yMEHHEM HCHOJNB30BaTh IIOCTABIEHHBIE BONPOCHl B  KadecTBE
WHCTPYMEHTa IMO3HAHMS, a TaKXKe B KaueCTBE OCHOBBI JUIi ()OPMHU POBAHUS
THITOTE3BI 110 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYX/ICHHH;

4) mnpuoOpeTreHHE OIBITA 110 IUIAHUPOBAHHIO, OPTaHM3AMH W PO
BE/ICHUIO YYCHMYECKHX OJKCHEPHMEHTOB: YMEHHE HaOIogaTh 3a XO IO0M
Iporecca, CaMOCTOATENIFHO HPOTHO3MPOBATh €ro pe3ynsrar, (hopMyaupoBarh
00001ICHUS U BBIBOJBI [0 PE3yNIbTaTaM IPOBEIEH HOTO OIBITA, NCCIIEIO0BaHNS,
COCTaBIIATH OTUYET O MPOAEIAHHOIT pa OoTe;

Pa6oTol ¢ MHdopmMaLmen

5) yMeHueM BBIOMpaTb, aHAIU3UPOBaTb M HMHTEPIPETUPOBATH HH
(dopManuio pa3NIUYHBIX BUAOB W (OPM IPENCTABICHUS, NOIy4ae MYIO H3
pPasHBIX HCTOYHUKOB (HAYYHOIIOMYJISIPHAsl JIMTEpaTrypa XH MHYECKOTO
COZIEpXKaHUs, CIIPaBOYHBIE IOCOOMS, pecypcsl MHTEepHE Ta); KPUTHUECKH
OLICHHMBATh MPOTHBOPEUHBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM INPHUMEHSATh Pa3INYHBIC METOABI M 3alpPOCHl IIPU MO HUCKE U
orbope HMH(]OpPMAIM M COOTBETCTBYIOUIMX JaHHBIX, HEOOXO AWUMBIX JUIS
BBINOJHEHUS YYEOHBIX W II03HABATENBHBIX 3aJa4 OIpe NeJIEHHOTO THUIIa;
npuobpeTeHue OIIBbITA B obnactu HCIIOJIb30BaHUsA
I/IH(l)OpMaHI/IOHHOKOMMyHI/IKaTI/IBHBIX TeXHOJ’IOFHﬁ, OBJIAACHHUC KyJ'[I)TypOﬁ
aKTHBHOTO HCIIONB30BAHUS PA3IMYHBIX OUCKOBBIX CU CTEM; CAMOCTOSITEIBHO
BEIOWpaTh ONTHUMaNbHYIO (OpPMy TIpeACTaB JIeHHS WHOOpPMALUH U
WIITIOCTPUPOBATh PeIlacMble 3aJa4i HE CIOKHBIMH CXEMaMH, JHarpaMMamu,
Ipyrumu GopMaMu TpapuKi U MX KOMOWHAIHSIMHY;

7) yMeHHEM WHCIIOIb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOH H
WCCIIE/IOBATENICKOM  JCATEIBHOCTH  MHPOpPMANWIO O  BIMSAHUM  TIPO
MBIIIJICHHOCTH, CEJIbCKOTO  XO3SICTBA M TPAHCIOpPTAa HAa COCTOSIHUE
OKpY’Karollle NpupoIHOM CpeJibl;
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yHMBepca)’IbeIMM KOMMYHUKaTUBHbIMU AeﬁCTBMHMM

8) yMmeHmeM 3amaBaTh BOIIPOCH (B XOAE NHANOTa W/WIH IUCKYC CHH) TIO
CyllecTBy 0OCYXIOaeMoil TeMbl, (OPMYJIMPOBaTH CBOM Ipel JIOKCHUS
OTHOCHTEJEHO BBITIOJIHEHUS NIPEJIOKEHHON 3a/1a4H;

9) mnpuoOpereHHe OmbITA TNPE3CHTAIMH  PE3YIBTATOB  BBIOJIHEHHS
XUMHYECKOTO 3KCIIEpUMEHTA (J1ab0paTopHOro OIbITA, JTAOOpaTop HOW pabOTHI
T10 MICCJIEZIOBAHUIO CBOWCTB BEILIECTB, Y4EOHOTO MPOEK Ta);

10) 3aMHTEpPEeCOBaHHOCTh B COBMECTHOM €O CBEPCTHHKaMH IO3HA
BaTeNbHON U MCCIIEOBATENbCKOM ASATENbHOCTH P PEIICHUH BO3 HUKAIOIINX
npoOieM Ha OCHOBe y4éra OOIIMX WHTEPECOB M COIVIA COBAaHMS IO3MIMI
(oOcyxneHns, OOMEH MHEHHSMH, «MO3TOBBIE INTYPMBD), KOOPAWHAIIHS
COBMECTHBIX JICHCTBHUiA, ONpeIeiIeHHe KpPUTEPHEB II0 OLEHKE KadyecTBa
BBINOJTHEHHOM paboThI U 1Ip .);

yHMBepcal’IbelMM perynaTuBHbiMH AeﬁCTBMHMM

11) yMeHHeM  CcaMOCTOSTENFHO  ONpENeNsATh ILeIu  AEATeIbHOCTH,
IUTAaHUPOBATh, OCYIIECTBISATH, KOHTPOIMPOBATh W TIPH HEOOXOOH MOCTH
KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BHIOMpars Haunboinee >(QEeKTUBHBIC
CrIoco0bl penreHust y4eOHBIX M II03HABAaTEIbHBIX 3a Ja4, CaMOCTOSTEIBHO
COCTaBJISITh WJIM KOPPEKTHPOBATh NPEIUIO JKEHHBIH allTOPUTM AEHCTBUI MpH
BBIMOJTHEHUN 3aJJaHUN ¢ yu€TOM TOJy4eHHs HOBBIX 3HAaHUM 00 H3ydaeMbIX
O6’beKTaX — BCHICCTBAX MU pCaKIUAX; OUCHUBATH COOTBETCTBUC IMOJTYYCHHOI'O
pe3ynbTara 3a SIBICHHOH 1IETIH;

12) ymMeHHEM HCHONB30BaTh M aHATU3NPOBATH KOHTEKCTHI, IIPE]] JaraeMble
B YCJIOBUU 3aJaHUH .

TTpeameTHbIe pesynbTaThl

B cocraBe mpenMeTHBIX pE3yNbTAaTOB II0 OCBOCHHUIO 00S3aTENbHO TO
COZIEpXKaHMsl, YCTAHOBJICHHOTO NAHHOW TPHMEPHOW pabouei Mmpo rpamMmoii,
BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC${ HAy4HbIC 3Ha HU, YMCHUA U CII0COOBI
NEeUCTBUH, crienupudeckue s TpeaMeT HOH o0macTh «XWUMUS), BHIIBI
JEATEIBHOCTY IO IOJIyYEHHIO HOBOTO 3HAHUS, €ro HMHTEPIPETALUH,
peoOpa3oBaHUI0 W IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIIHAX

[IpenMeTHBIE pe3ybTaThl MPENCTABIEHBI MO TOaM O0YUEHHS W OTPaKaIOT
c(OPMHUPOBAHHOCTH Y 00yYaIOLIUXCS CIACAYIOMUX YME HUM:
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8 KNACC

1) packpwvisamb  cmeici  OCHOBHBIX ~XHMHYECKMX MOHSTHI: arom,
MOJIEKYyJIa, XUMHYECKHH 3JIEMEHT, IPOCTOe BEIIECTBO, CIOXHOE BE IIECTBO,
cMech (OHOPO/IHAsT M HEOHOPOHAS ), BAJICHTHOCTD, OT HOCHUTEIIbHAS aTOMHAs
U MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIle CTBA, MOJb, MOJISIpHas Macca,
MaccoBasi J0Jsi XUMHYECKOTO 3JI¢ MEHTa B COEIUHEHHH, MOJIIPHBIA OOBEM,
OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, 3JIEKTPOOTPHIATEIBHOCTh, CTEICHb
OKHCIJICHHSI, XUMHUECKasl peakuusi, Kiaccu(UKalus peakiii: peakiuu Coean
HEHHUS, PEaKIK Pa3JIOKEHUs, PEaKIUU 3aMELICHNUs, PeakIui 00 MEeHa, K30 U
SHJIOTEPMUYECKNE pEaKIUH; TEeMIoBOH 3(PQeKkT peak NWHU; SAAPO aToMa,
SNMEKTPOHHBIM CJIOW aroma, aTOMHas OpOWTallb, pajlyC aTroMa, XUMHYECKas
CBsI3b, MOJIIPHASI M HETOJsSIpHAs KOBa JICHTHAs CBsI3b, MOHHAS CBsI3b, HOH,
KaTHOH, aHWOH, pacTBOpP, Mac coBas JoJis1 BemecTBa (TMPOICHTHAs
KOHIIGHTpAIHs) B PACTBOPE;

2) uwnocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX 110 HATHH (CM

n . 1) U UpUMEHSATh OSTH TOHATHS TP ONKMCAaHUM BEIIECTB M HX
NIpEeBPALLEHU;

3) ucnonvzoéamv XUMUYECKYI0 CHMBOJIUKY [UIS COCTaBICHUS (OpPMYI
BELIECTB U YPABHEHUH XMMHUYECKUX PEaKLui;

4) ompedenamv BaJCHTHOCTh aTOMOB DJIEMEHTOB B OHHApHBIX COE
JVHEHMAX; CTENEeHb OKHCIECHHS O3JIEMEHTOB B OWHApHBIX COCIUHEHH SIX;
MIPUHAUISKHOCTh BEIIECTB K ONpENeJIEHHOMY KJIacCy COEOMHE HHUH II0
¢dopMynam; BHA XUMHYECKOH CBS3M (KOBaJEGHTHAas W HOH Has) B
HEOPraHNYECKUX COCTUHEHHSX;

5) packpvisamv cmvicn Ilepuogmueckoro 3akoHa [ . U . Mennene eBa:
JACMOHCTPUPOBATH IIOHUMAHHC HepHO}IH‘IeCKOﬁ 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT UX MNosiokeHus B Ilepuoauue cxoii cucreme;
3aKOHOB ~ COXPaHEHUs] ~ MacChl  BEIIECTB,  IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJICKYJSIDHOTO ~ YY€HHs, 3aKoHa ABOTafpo; onu- cbleams U
xapaxkmepu3oeams Tabnuanyio Gopmy Ileprogudaeckoil cucTeMbl XUMUYECKUX
SNIEMEHTOB: pa3NNyaTh MOHATHA «IVIaBHas NoArpynma (Arpynma)» Hu
«mmobounast mnoxarpynma (brpynma)», Ma nple u  OGonblIMe TIEPUOABI;
coomnocums 0003HaYEHUs, KOTOpble nMmerorcst B Tabmuue «Ileprommueckas
cucrteMa XUMUYeckux siae MeHToB J| . U . MeHzneneeBa» C YHCIOBBIMH
XapaKTCpUCTUKaAMU CTPO C€HHUA aTOMOB XHUMHYCCKHUX JJICMCHTOB (COCTaB )41
3apsij siapa, o0lIee YUCII0 AIEKTPOHOB M PACIpEeIeHUe UX 110 AIEKTPOHHBIM
CIIOSIM);

6) xnaccuguyuposams XVUMHYECKUE OIIEMEHTHI, HEOpPTraHHMYE CKHE
BEIECTBA; XMMHUYECKHE peaknuu (IO YMCIy M COCTaBy yd4a CTBYIOUIIUX B
PEaKINy BEIIECTB, 10 TEIUIOBOMY 3P QEKTY);

24 MprmepHas paboyas
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7) xapaxmepuszoeéamsv (onucvigams) OOUINE XUMHUYECKHAE CBOW CTBa
BEIIECTB PA3IMYHBIX KJIACCOB, TMOJTBEPXkJasi OINUCAHWUE MpPUME pPaMHU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIONIUX XUMUYECKHUX PEAKITHIA;

8) mpocHo3uposams CBOWCTBA BEIISCTB B 3aBHCHMOCTH OT HX Ka
YECTBEHHOTO COCTaBa; BOBMOKHOCTH HPOTEKAHUSI XUMHUECKHX MPE BpaIlleHUH
B Pa3IIMYHBIX YCIOBUSIX;

9) 6blyuCAAML OTHOCUTENBHYIO MOJCKYISIPHYI0 M MOJISIPHYIO MAacChl
BEIIECTB; MACCOBYIO JTOJIO XMMHYECKOTO BJIEMEHTA 110 Op MyJie COCAMHCHHUS,
MacCOBYIO JIOJIIO BEIIECTBAa B PAaCTBOPE; IMPOBO IUTH PACUETHI IO YPABHEHUIO
XUMHUUYECKOHN peaKlny;

10) npumenams OCHOBHBIE OIEPAIlMM MBICIUTEIFHON IEATEIBHO CTH —

aHaju3 u CHHTE3, CpaBHEHHE, 00001IeHNE, CHCTEMAaTU3aIHIO,
KIacCH(DMKAIUIO, BBISBICHUC MPUYUHHOCICACTBEHHBIX CB3ed — JIs
M3YYCHUS] CBOWCTB BEIIECTB M XMMHYECKUX PEAKIHUH; ecTe CTBEHHOHAYYHBIC
METOAbI  TMO3HaHWS —  HAONIOACHHWE, M3MEPEHHE, MOICIMPOBAHHE,

SKCIEPUMEHT (peasbHbIi U MBICTICHHBIN);

11) cnedosams  TpaBWIIaM — TIONB30BAHMS ~XMMHUYECKOM TOCYyHOH W
nmabopaTopHEIM OOOpYIOBaHMEM, a TakKe IMpaBWwIaM oOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKUMSMH IO  BBIIOJHEHHUIO
71a00paTOpHBIX ~ XUMHYECKHX OIBITOB IO TONYYEHHIO U  COOMPaHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOJA M KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB
C ompenenéHHOM MacCOBOM J0JIEH pacTBOPEHHOTO BEIIE CTBA; MIAHUPOBATH U
MPOBOJUTH XHMHYECKHE HSKCIEPUMEHTHI II0 paclo3HaBaHUIO PacTBOPOB
meaoYe M KHCJIOT C TOMOINBI0 MHAMKAa TOpoB (Jlakmyc, (eHondranens,
METHJIOPAHXK U P .) .

9 KNACC

1) packpvisams cmbici OCHOBHBIX XHMHYECKHX MOHSATHI: XUMH YECKHUHA
QJIEMEHT, aTOM, MOJIEKYJla, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILLECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULIATENIb HOCTb, CTENEHb OKHUCIICHUS,
XIMHWYECKasl Peaknus, XUMAYEeCKas CBsI3b, TEIIOBOW dPQEKT peakunu, MOJb,
MOJISIPHBIHA 00BEM, pac TBOD; SJIEKTPOJIUTHI, HEDIIEKTPOITUTHI,
ANIEKTPOJIMTHYECKAST TUCCO IHAlMs, PEaKIIMd MOHHOTO OOMEHA, KaTalnu3aTrop,
XIMHYECKOE PaBHOBECHE, 0OpaTUMbIe U HEOOpAaTHUMBIC PEAKIINU, OKUCITUTEIh
HOBOCCTaHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHME, aJUIOTPONHs, aM(OTepHOCTh, XHUMH 4YecKas CBs3b
(kKoBalleHTHAsI, WOHHAs, MCTAUIMYECCKas), KPHUCTAN JIMYECKas peméerka,
KOpPO3UsI METaJUIOB, CIDIABBI; CKOPOCTh XWMH YECKOW PEaKIiH, IMpelebHO
nomyctumast konneHtpaius (I1JIK) BemecTsa;
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2) uwmocmpupogams B3aNMOCBA3b OCHOBHBIX XMMUYECKUX 110 HATHH (CM

n . l) U DpUMEHATh OSTH TOHATHS NP ONKMCAHWM BEIIECTB M HX
NIpEeBPALLEHUl;

3) ucnonv306amv XUMHUYECKYIO CHUMBOJMKY [UIS COCTaBICHUS (OPMYI
BEIIECTB M YPAaBHEHUH XUMHUYECKUX PEAKIIUII;

4) onpedensmb BANECHTHOCTb W CTENEHb OKHCIEHHS XUMHYECKHX
3NIEMEHTOB B COCAMHEHMAX PA3IMIHOTO COCTaBa; MPUHAMIECKHOCTD BEIIECTB K
OIIPEACIEHHOMY KJIacCy COEIMHEHHMH Mo (opMynaM; BHI XUMHUYECKOH CBS3H
(KoBaJIGHTHAsi, MOHHAs, METAUIMYECKas) B HE OPraHMYEeCKUX COCIMHEHUSX;
3apsi] MOHA MO XUMUYECKOH (hopMy Jie; XapaKkTep cpelbl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCIH HEHHH, THUI KPUCTAIUTMUECKOW PEIETKH KOHKPETHOTO
BEIIECTBA;

5) packpvisamv cmvica llepuomuueckoro 3akoHa J[ . I . Mennene eBa u
JEMOHCTPUPOBATh €ro TOHUMAHHE: ONUCbIBAmMb U XApakme- puzosamo
TabnuuHyo Qopmy Ilepnopgndeckodt CHUCTEMBl XHMHYE CKHX DJIEMEHTOB:
pa3iuyath NOHATHA «IVIaBHas MoATpymna (Arpymma)» U «nobodHas moarpymmna
(brpynma)», mamsle u Oonp IIMEe TEPUOIBI; COOMHOCUMb OOO03HAYCHUS,
KOTOpblE HMMEIOTCI B TI€ pHOAMYEeCKOW Talmuie, C  YUCIOBBIMH
XapaKTEepUCTUKAMH  CTPOE HUSl aTOMOB XMMHYECKHX OJJIEMEHTOB (COCTaB U
3apsi Aapa, o0lIee YUCI0 JIEKTPOHOB M PACTIPENEICHUE UX 110 JIEKTPOHHBIM
CIIOSIM); 00BACHAMb OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEH
TOB U UX COCJMHEHHH B IpeAenax MajbIX IEPUOAOB U IIABHBIX MOJ IPYII C
y4ETOM CTPOCHUS HX aTOMOB;

6) kaaccuguyuposamvs XUMHYECKHE DJIICMEHTHI, HEOpraHH4Ye CKHE
BEIIECTBa; XUMHUYECKHE peakuuu (IO YMCIy W COCTaBy yd4a CTBYIOLIUX B
peakiuuu BElIeCTB, MO TEIIoBOoMy 3(dekTy, 1Mo H3Me HEHHUIO CTeneHel
OKHCJICHUS XUMHYECKHX JIEMEHTOB);

7) xapaxmepuzoeamsv  (onucvieams) ~ o0mEE W cHerHU(pHUYCCKUC
XMMHYECKHE CBOWCTBA MPOCTBIX W CJIOXKHBIX BEIIECTB, MOATBEPXK Jast
OIIMCaHWE  IpPUMEpPaMH  MOJEKYIApPHBIX UM  HOHHBIX  ypaBHEHHUH
COOTBETCTBYIOIMX XMMUYECKUX PEaKIIni;

8) cocmasnsime ypaBHEHHS SIIEKTPOIUTHYECKOW IMCCONMAINU KHCIOT,
mieso4ed U coJiel; MONIHbIE U COKpAIIEHHBIE YPAaBHEHMS pe aKLUUN HOHHOTO
oOMEHa;  ypaBHEHHsI  peakuuii, TMOATBEPXKIAIOMMX  CYIIECTBOBAHHUE
TEHETHYECKOH CBSI3M MEXXIY BEIIECTBAMH Pa3iid HEIX KJIACCOB;

9) packpvigams CYITHOCTh OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEaKLUH
ITOCPE/ICTBOM COCTaBJICHH AIEKTPOHHOTO OallaHCca 3THX peakiui;

10) npoecrosuposams CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT UX CTPOCHHUS;
BO3MOXXHOCTH TPOTEKaHMs XMMHYECKHMX TMPEBPALICeHUH B  Pa3IMYHBIX
YCIIOBHSAX;

26 MpumepHas paboyas
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11) ebiuucasimp OTHOCHUTEIBHYIO MOJCKY/SIPHYIO W MOJSPHYIO MacChl
BEIIIECTB; MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1Mo (hop MyJie COCAUHCHHUS,
MacCCOBYIO JIOJIIO BEUICCTBAa B PACTBOPE; MPOBO JUTh PACUYETHI IO YPABHEHUIO
XUMHUYECKOH PeakIiu;

12) cnedosamv mpaBuiaM  TOJB30BAHHUS XUMHUYECKOH TIOCYIOH U
mabopaTopHBIM OOOPYJOBAaHHEM, & TakXKe IMpaBWIaM  OOpalleHus ¢
BEIIECTBAMH B  COOTBETCTBUM C HWHCTPYKIMSAMH [0  BBINOJHEHHUIO
71a00paTOPHBIX ~ XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOMPAaHHUIO
ra3000pa3HbIX BEIICCTB (AMMHAKa U YIICKHCIIOTO ra3a);

13) nposodums peakuuy, TIONTBEPKIAIOMINE KadeCTBEHHBIM CO CTaB
Pa3IMYHBIX BEIIECTB: PACcIO3HABATH OIBITHBIM IyTEM XJIOPHI OPOMHJI, HOIU,
kapOoHat, ¢ocdar, cuHKar, cynb(har, T IPOKCUINOHBI, KATHOHBI aMMOHUS U
HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B BOIHBIX PACTBOPAX
HEOPraHUYECKUX BEIIECTB;

14) npumensime OCHOBHBIC OICPALUU MBICIUTEILHOW NESITEIBHO CTH —
aHaJgM3 M CHHTE3, CpaBHEHHE, O00OOIICHHe, CHUCTEMATH3AIlUIO, BBISBICHHE
MIPUYMHHOCIEICTBEHHBIX CBSI3e — Ui W3Y4YeHUs CBOMCTB BEIIECTB U
XUMHYCCKUX  PCAaKIMil; CeCTeCTBCHHOHAyYHBIC METOAbI IO3HAHUS —
HAOJNIOZICHHWE, W3MEPCHHE, MOJACINPOBAaHUE, SKCICPUMCHT (pCaNbHBIA H
MBICJICHHBIN ) .
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TEMATUYECKOE TTNAHNPOBAHWE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE BpeMS

8 KJIACC

(2 4 B Hegento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMSA)

IIpumepHBIe TeMBbl,
PacKpbIBalOLIHE TAHHBII
pa3ien NporpaMmai,

H KOJIUY€CTBO 4aCOB,
OTBOIMMOE HA UX H3y4YeHHe

OcHoOBHOe cofep:KaHue

OcHOBHBIE BU/ABI ACATCJIBbHOCTH
o0yuarommxcst

Pa3nen 1. IlepBonayaabHble XUMHYecKHe MousATHs (20 1)

Tema 1. Xumusa — BakHasi
00J1acTh €CTECTBO3HAHHUS M
NPAKTHYECKOH  esiTeJIbHO-
CTH YeJIoBeKa

(59)

IIpenmer xumuu . Poib XUMHUH B XKU3HU
genoBeka . XHUMHUS B CHCTEME HayK .
MeTobI HO3HAHUS B XUMUH .

Tena u BemecTBa . PU3HMUECKUE CBOMCTBA
BEIECTB . ATperaTHoe COCTOSHHE BEIeCTB
. UncThle BemecTBa 1 CMECH .

CriocoOsI pazaenenus cMmeceil . duznde ckue
U xumudeckue sieaeHus . [IpusHa ku u
YCIIOBHSI IPOTEKAHUS XUMHYECKHX PEaAKIHH .
3HAKOMCTBO C MpaBWIaMH 0€30MacHOCTH U
npuémMaMu paboThl B XUMHYECKOU
naboparopuu .

JleMmoHCcTpanuu

1 . JJaboparoproe obopymoBaHue .2 .
PaznuaHble BUIBI XUMIYECKOH MOCYIIBI

6 PackpsiBath
TIOHSATHUH .

6 PackppIBaTh poib XUMHH B TPHPONE H
JKU3HU 4YelloBeka, €€ CBA3b C JAPYyTUMH
HayKaM! .

6 Paznnuate YuCTBIE BeENIECTBA M CMECH,
OJIHOPOJIHBIE ¥ HEOJHOPO/IHBIE CMECH .

6 Paszmnuare Qusndeckue M XUMHYECKHE
SIBJICHHUS .

6 OnpenesiTh MPU3HAKN XUMUYECKAX PEaKIUi
U YCIIOBHA X MPOTEKAHUS .

6 CiieioBaTh MpaBUiIaM IOJIb30BaHUS
XUMHYECKOH MOCYI0H 1 JIabOpaTOpHEIM
000pyI0BaHHEM, & TAKKE TPABUIIAM
00panieHus: ¢ XHMHUYECKHMU BEIIe CTBAMU B
COOTBETCTBUHU C MHCTPYKLUSI MU I10
BBIITOJTHCHHUIO MTPAKTHUECKUX padoT .

CMBICJI U3y4YacMBIX
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3 . OOpasipl BEMIECTB .

4 . Crioco0bI paszeneHus cMecel (Guib
TPOBaHUEC, BBINIAPUBAHUE, TUCTUILIIA U,
xpomarorpadus) .

JlaGopaTopHble M IPAKTHYECKHE

padoThI

Jlabopamopuvie onvimei:

Omnucanue (GU3NYECKUX CBOWCTB BEIIECTB
Pa3neneHne cMecH € TOMOIIBIO MarHura
Tpaxmuueckue pabomoi:

Ne 1. IlpaBuna paGoTsl B 1abOpaTopuu U
puEMBI 00paleHHs ¢ 1ab0paTOPHBIM
000pY/ZIOBaHHEM .

Ne 2 . Pa3nenenue cMeceil (Ha IpuMepe OYUCTKU
MOBapeHHOI! comn)

6 [1maHpOBaTh U MPOBOJUTH XUMHYE CKHUI
9KCIIEPHMEHT I10 U3YUCHUIO U OIUCAHUIO
(M3HYIECKUX CBOWCTB BEIIECTB, CIOCOO0B
pasaesneHus cMecel BEIIeCTB .

6 Mcrionb30Barh Py BHIOJTHEHUH YYeOHBIX
3a/IaHuil U B TIPOIIECCE UCCIIEI0BATEIbCKON
JeATeIbHOCTH HAyYHOIIOMYISPHYIO
JUTEPaTypy XUMUYECKOTO COAEPHKAHUS,
CIpaBOY HBIE MATEPHAIIBI, PECYPCHI
Murepnera .

6 BricTpanBaTh pa3BEpHYThIE MMCbMEH HbIE U
YCTHBIE OTBETHI C OTIOPOif Ha MH(POPMALIUIO U3
ydeOHHKa U CIIPaBOY HBIX MaTepHajoB,
TPaMOTHO UCIIONB30 BaTh N3yIEHHBIN
TIOHSTUHHBIH ammapar Kypca XUMAN

Tema 2. BemecTBa
U XUMUYeCKHE peaKIuu
(15 4)

ATOMBI 1 MOJIEKYJIBI . XUMUYECKUE

3JIEMEHTH! . 3HaKU (CUMBOJIBI) XMUMUYE CKUX
3NeMeHTOB . IIpocThle U CIIOKHBIE BELIECTBA

. ATOMHOMOJIEKY/IIPHOE YUEHHUE .

Xumnueckasi popmyrna . BaneHTHOCTh aTOMOB
XMMHYECKHX 3IEMEHTOB . 3aKOH MOCTOSHCTBA
cocTaBa BemecTB . OTHOCH TenbHas aTOMHAs
Macca . OTHOCHTENbHAs MOJIEKY/IIpHAs Macca .
MaccoBast 10111 XUMHUYECKOTO IIEMEHTa B
coenuHeHNH . PU3NYECKIe N XUMHIECKHe
SIBIICHUS .

Xumnyeckass peaxuus . [Ipusnaku

1 YCIIOBHS IPOTEKaHUS XUMHYIECKUX PEaKIUH .
XuMHUdecKrne ypaBHEHHUS .

6 [IpMeHSATh €CTECTBEHHOHAYYHBIE METOBI
no3HaHus (B TOM YHcie HaOmMoneHue,
MOJIEIUPOBAHUE, IKCIIE PUMEHT) M OCHOBHBIE
oTepanuy MBICIHTEBHON IEITENBHOCTH
(cpaBHe HUE, KITacCUPUKALUS) AT U3YyUCHUS
BEIECTB U XUMUYECKHUX PEAKIHH .

6 PackppIBaTh CMbICT U3y4YaeMbIX OHATUN U
3aKOHOB U IPUMEHSTH 3TH HOHATHS TIPH
OIMCAHHUN CBOHCTB BEIIECTB U UX
MpeBpalIeHUH .

6 Pa3miuars pu3ndyeckue U XUMHIECKUE
SIBTIEHHS, OOBSCHATD MX CYITHOCTH C TOUKH
3pEHUsI aTOMHOMOJIEKYJISIPHOTO YUCHUS .
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BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

TuIbl XUMHUYECKUX peakuii (CoequHe HUs,
Pa3IoKeHus], 3aMelleHNs, 0OMeHa) . 3aKOH
COXPAHEHUsI MACCHI BEIIECTB .

M . B . JIoMOHOCOB — Y4EHBIMIHIUKIIO NEAUCT

JlemoHncTpauuu

@duznueckue ABIeHUs (PaCTUPAHUE caxapa B
CTYIIKE, KUTICHUE U KOHJICHCA LIS BOABI U T .
).

XuMuueckue sBieHus (TopeHne CBeuH,
pa3noXeHue caxapa, B3aUMOJICHCTBHIE CEPHOI
KHCIIOTHI C XJIOPUAOM Oapws, pa3IoKeHHe
ruapokcuna mexu(1l), B3a nmonelicTeue xxenesa
C cepoil, B3aUMO JIEHCTBHE XKele3a C paCTBOPOM
comu mexu(1l)) .

OmBbIT, WIUTIOCTPUPYIOIIUH 3aKOH COXpa HEHUS
MaccCHl .

JlaGopaTopHble H IpaKTHYeCKHE PA0OThI
Jlabopamopnuie onvimol:

[pumepsr pusnuecKux sABICHUH (TUIAB JICHHE
BOCKa, TastHUE JIbJIA) .

6 OmnpenensaTh NPU3HAKK XUMUYIECKUX PEAKIHH,
YCIIOBHS HX IPOTEKAHHUS .

6 OOBSICHATH CYITHOCTD (PU3UUCCKUX U
XUMHYECKUX SIBICHUH C TOYKH 3PEHHUS
aTOMHOMOJIEKYIISIPHOTO YUSHHS .

6 KimaccuduimpoBars XUMHYECKHE PEaKIIIH
(10 4nCIy M COCTaBy pearupy IOmuxX U
00pa3yromuxcs BEmECTB) .

6 CocraBnsaTh HopMyssl OMHAPHBIX BELIECTB
I10 BaJICHTHOCTH ¥ OIIPE/eIISITh BaJEHTHOCTD
1o (hopMyaaM BEIECTB .

6 PaccraBnaTs k03()(UIMEHTH B ypaBHE HUAX
XUMHYECKUX PEaKIui .

6 CiretoBaTh IpaBHJIaM ITOJIb30BAHHS
XHUMUYECKOU IMOCYI0H U 1ab0paTOpHBIM
000pyoBaHHEM, a TAKXKeE MPaBHIaM
00paIleHus ¢ BEIECTBAMU B COOTBET CTBUU
C MHCTPYKIUSIMU T10 BBITIOJHE HUIO
71a00PaTOPHBIX XUMUYECKHUX OIIBITOB .

6 Mcrionp30Barh Py BEIOIHEHUH YYeOHBIX
3a/laHUil U B IIPOIIECCE UCCIEN0BATENbCKOM
JEeATETBHOCTH
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IIpumepsl XUMHUECKUX SIBICHUHN (IIPOKAIMBaHUE
MEJTHOH IIPOBOJIOKH, B3aNMOZICHCTBHE MeJa ¢
KUCJIOTOH) . Mozenu aToMOB ¥ MOJIEKYJ .

Buviuucnenusn

— OTHOCHUTEIIBHOM

MOJICKYJISIPHOH MacChl BELIECTB;

— MacCOBOM J0IM XUMHYECKOTO 3JIEMEH
Ta 1o GopMylie CoOCTMHCHHS

Hay4HOIIOIYJISIPHY IO JTUTEPATYPY
XMMHYECKOTO COJIep>KaHUsI, CIIPAaBOY HbIE
Mmarepuaisl, pecypcsl HTepHeTa .

6 BoicTpanBaTh pa3BEpHYThIE IMCHMEH HBIE U
YCTHBIE OTBETHI C OTIOPOif Ha MHPOPMALIHIO U3
yueOHHUKa U CIIPaBOY HBIX MaTepuaJos,
TPaMOTHO UCIIONB30 BaTh N3yIEHHBIN
HOHATUHHBIH anmapar Kypca XUMUU

Pa3pen 2. BaxHeililnue npeacTaBuTe/ I HeOpranmieckux semects (30 1)

Tema 3. Bo3nyx. Kuciiopona.

IMonsitue 06 okcuaax

(59

Bosnyx — cmecs razos . Cocras Bo3zyxa .
Kucnopon — sneMeHT 1 pocToe Bele CTBO .
O30H — aIoTponHast Moxuduka us
kucnopona . Haxoxaenue kuciopo 1a B
npupoze, GpU3HIecKue ¥ XUMHIe CKHe

CBOMCTBA (peaKUUu OKUCICHHUS, TOPEHHE) .
YcnoBHst BOSHUKHOBEHUS U IIPEKPAICHUS
ropenus . [lonstue

00 OKCHJIax .

CriocoObl NOMyYeHHs KUCIOPOa B 1a00paTopuu
1 IpOMBIIIIeHHOCTH . [IpuMeHenue kuciopona .
KpyroBopot xuciopoza B mpupose .

TertoBoit 3 PeKT XUMHYECKOH peak IHH,
HOHSTHE O TEPMOXHMHUUYECKOM ypPaBHEHUH,

9K30 ¥ SHAOTEPMUIECKHUX PEAKIIHSAX .

6 PackpbIBaTh CMBICIT H3y9aeMbIX MOHSITHH 1
MIPUMEHSTh 3TU TOHATUS NIPU OMUCAHUH
CBOMCTB BEIIECTB U UX MIPEBPALICHUH .

6 XapakTepu30BaTh (OIMCHIBATh) COCTAB
BO3/1yXa, GM3UIECKUE X1 MUIECKHE
CBOICTBA KHCIIOPOAA, CIIOCOOBI €ro
IOy YEHUs], IPUMEHECHUE U 3HAUCHHE B
MIPUPOAE U )KU3HU YETIOBEKA .

6 CpaBHMBATh PEAKIMU TOPSHUS U MEIUICHHOTO
OKHUCIICHHS .

6 Cobupatb pUOOPHI LIS MOTYYSHHUS
KHCIIOpoa (BRITECHEHHEM BOIBI M BO3MLyXa) .

6 Pacrio3HaBarh ONBITHBIM ITyTEM KHUCIOPOL .




BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

TomnmBo (He(TH, yroib U METaH) .
3arpsi3HeHHE BO3yXa, CIIOCOOBI €ro
MPeIOTBPALICHHS . YCHICHHUE TAPHUKO BOTO
a¢dekra, pa3pynicHue 030HOBOTO CIIOS .

JleMoHCcTpanuu

BsaumoseiictBue Gochopa, ceps

1 Kelle3a ¢ KHCIOPOAoM (BO3MOXKHO
HCTIOb30BaHKE BUICOOIIBITOB) .
OrmpeneneHne copepkaHusi KHCIOPOJa B
BO3/IyXE .

OTBITHI, AEMOHCTPUPYIOIIIE YCIOBUSI
BO3HHKHOBEHHS U MPEKPAIICHHS TOPCHHS .

JlaGopaTopHble H IPaKTHYeCKHE PA0OThI
Jlabopamopnuwiii onvim: O3HAKOMIICHHE C
oOpasiamu OKCUIOB . [Ipakmuueckast
paboma:

Ne 3 . Tlonmyyenue u cobupaHnue KAcIopo Aa,
U3yUYCHUE €r0 CBOUCTB .

6 Mcronp30BaTh XMMHYECKYIO CUMBOIH Ky IS
cocTapJeHHs (OPMYJI BEIECTB,
MOJIEKYIISIPHBIX YPaBHEHUH XUMHYE CKHX
peaxiuii ¢ yuacTUeM KUCIOPOAA .

6 OOBSCHATh CYIIHOCTh 3KOJIOTHYECKUX
mpobneM, CBA3aHHBIX C  3arpsi3HEHHEM
BO31yXa .

6 CrietoBath npaBuiiaM Oe301macHoi pabo T B
11ab0paToOpHUy MPU UCTIOIB30BAHIN
XUMHUECKON MOCYbl U 000PyI0BaHus, a
TaKoKe MpaBHIaM OOPAIIEHUSI C TOPIOINMH
BEILIECTBAMH B OBITY .

6 [ImaHupOBaTh U OCYIIECTBIIATH HA IPAKTHKE
XUMUYECKUE SKCIIEPUMEHTBHI, IPOBOJIUTH
HaOIIOeHNs, JeTIaTh BBIBOABI TI0 PE3yNbTaTaM
JKCIIEPU MEHTA .

6 Y4acTBOBaTh B COBMECTHOH paboTe B
rpymnmne .

6 Mcrionp30Barh P BEITOTHEHUH YIeOHBIX
3a/1aHUil U B IIPOLIECCE UCCIEN0BATENbCKOM
JESITEIbHOCTH
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Buiuucnenua

— MOJIEKY/IAPHOI MacChl KHCIOpOoaa

1 030HA HA OCHOBAHUHU aTOMHOI Macchl
XMMUYECKOTO JJIEMEHTA

HaAy4YHOIOIYJIPHYIO JIUTEPaTypy
XMUMHUYECKOTO COJECPIKaHMs, CIIPaBOY Hble
Marepuansl, pecypcsl HTEpHeTa .

6 BricTpanBath pa3BEpHyTHIEC MUCEMEHHBIE 1
YCTHEIE OTBETHI C OITOPOii Ha HH(OPMa IHIO U3
yueOHHKA U CIIPABOYHBIX MaTe pPHAJIOB,
IrpaMOTHO UCIIOJIb30BaTh U3Y4YEH HbIH
HNOHATUHHBIN annapar Kypca XUMUU

Tema 4. Bogopoa.
IloHsiTHE O KHCJIOTAX U
COJIAX

(59)

Bonopon — »1eMeHT u pocToe Belle CTBO .
Haxoxzenue B npupoze, puszude ckue u
XMMHYECKHE CBOICTBA (Ha MpUMepe
B3aUMOJICHCTBUSI C HEMETAJJIa MU M OKCHIAMH
METaJIoB), IPUMEHE HHE, CIIOCOOBI IOy IeHHS

TloHsTHE O KMCIOTAX U COMSAX .

JlemoHcTpanuu

[ony4enue, cobupanue u pacro3HaBa HUE
BOZIOpOJA .

T'openue Bonopona .

BsaumoneiictBue Bogopoxna ¢ okcuaom Menu(1l)

JlaGopaTopHble H IPAKTHYECKHE
padoThbI

Jlabopamopuwiii onvim: B3auMoneiicTeie
KUCJIOT C MeTaiuiamu . [Ipakmuyeckas
paboma:

Ne 4 . Tlonyuenue u coOupanue BoA0poaa,
U3y4YEHHUE €r0 CBONCTB .

6 PackpbIBaTh CMBICIT H3y9aeMbIX OHS THH 1
MIPUMEHSTE 9TH ITOHATHS NIPU ONIMCAHUH
CBOWCTB BEIIECTB U UX NPEBPAILCHUH .

6 XapakTepru30Barh (OIMUCHIBaTh) PU3NIECKHE U
XMMHYECKHE CBOMCTBA BOIOPO/A, CIOCOOBI
€T0 MOTyYCHNUS, TIPIMEHEHHE .

6 Cobuparp nmpubdop 11t NOTyYEHHS BOAO POAA .

6 Hcronb30BaTh XUMHYECKYIO CUMBO JIUKY IS
cocTaBieHus: GOpMyIT BEILECTB,
MOJIEKYIISIPHBIX YPaBHEHUH XUMUYECKUX
peakuuii ¢ ydyacTUEM BOIOPOJIA .

6 CnenoBarh npaBmiiaM 0€301acHOi paboThI
B J1a0OPATOPHH TIPH HCIIONb 30BaHUN
XMMHYECKOI MOCYBI 1 000pyIOBaHHS, a
TaKKe MpaBuiIaM o0paleHns C FTOPIOYHMH
BEILIECTBAMH B OBITY .




BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

Buviuucnenusn

— MOJIEKYJISIPHOM Macchl BEIlECTBa HA
OCHOBaHUHU aTOMHOM MacChl XMMHYE CKHX
3JICMEHTOB

6 [ImaHupOBaTh U OCYIIECTBIIATH HA IPAKTHKE
XUMUYECKHE SKCIIEPUMEHTHI, IPOBOUTH
HaOIIOIEHNS, JeTIaTh BBIBOBI 110 PE3yNbTaTaM
JKCIIEPUMEHTA .

6 Y4acTBOBaTh B COBMECTHOIi paboTe B
rpymmne

Tema 5. KosinuecTBeHHbIE

OTHOIIEHHUS B XHMHH
(49)

KonuuectBo BemecTBa . Moinb . Momsip Hast
Mmacca . 3akoH ABorajpo . Monsp Hbli
00BEM ra30B . Pacu€Tsl 110 XUMHYE CKUM
YPaBHEHUSM .

JemoHcTpauus
O0pa3upl BEMecTB KOIMYECTBOM 1 MO .

Buvtuucnenusn

— 00BEMa, KOJTMYECTBA BEIIECTBA
rasa 1o ero U3BeCTHOMY KOJHMYECTBY BEIle
CTBa WU 00BEMY;

— 00BEMOB Ta30B IO yPaBHEHUIO
peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUI Ta30B

6 PackpbIBaTh CMbICI U3y4YaeMbIX TOHATUN U
MPUMEHSATD 3THU MOHATHS, & TAKKE
WU3Yy4EHHBIE 3aKOHbBI U TEOPUU U1 PELLIECHUS
pacy€THBIX 3a/ad .

6 BeIuncnsaTh MOJISIPHYIO Maccy BELLECTB;
KOJIMYECTBO BEIICCTBA, 00BEM Ta3a, Maccy
BEIIECTBA;

6 [IpoBOUTH pacuéThl IO ypaBHEHUSIM
XUMHYECKUX PEAKIUil: KONMUIeCTBa, 00hEMA,
Macchl BEIIECTBA 110 U3BECTHO MY
KOJIMYECTBY, 00BbEMY, MacCe pPearcH TOB WK
MPOAYKTOB PEAKLUH .

6 BricTpanBaTh pa3BEpHYThIE TUCHMEH HbIE U
YCTHBIE OTBETHI C OMOPOit Ha UH (HOPMAIHIO
13 yuyeOHMKA M CIIPABOYHBIX MaTEPUAIIOB,
rPaMOTHO MCIOJIb30BATh U3YUYESHHBII
TMOHSATUWHBIN anmapaT Kypca XUMUu
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FreGard o

Tema 6. Boma. PacTBOpbIL
Ilonsitue 06 ocHoBaHuAX (5

1)

®duzuueckre CBOWCTBA BOIBI . AHANU3 U
CHHTE3 — METOABI U3YUCHHUS COCTaBa BOJIHI .
XMMHUecKrue CBOHCTBA BOABI (PEAKIHH C
MeTaJllIaMH, OKCHAaMH METaJUIOB
HEMETAJUIOB) .

Cocras ocHoBanuii . I[TonsaTre 06 naan
KaTopax .

Bopna kak pactBoputens . PacTBopsl .
PacTBOpHMOCTH BeiecTB B BOJE .
HacpImeHHbIe 1 HEHACHIIIEHHBIE PACTBOPEI .
MaccoBast 107151 BEIIECTBa B PACTBOPE .

Ponp pacTBOpOB B pHUpOJIE U B )KU3HU
yenoBeka . KpyroBopoT BobI B IPUPOLIE .
3arps3HeHHe MPUPOIHBIX Box . OxpaHa u
OYHCTKA IIPUPOIHBIX BOJ .

JlemoHcTpanuu

DJIEKTPOIN3 BOABL; CHHTE3 BOJIBI;
B3auMoencTBUe Bojbl ¢ MeTasiamu (Na,
Ca) (BO3MOXKHO UCTIOJIb30BaHUE
BUJICOMATEPHUAJIOB) .

PacTBopenue BeECTB ¢ pa3InYHON
PacTBOPUMOCTHIO .

HccnenoBanue pacTBOPOB KUCJIOT U LIENOYEH C
TTOMOIIBIO HHIUKATOPOB .

JlaGopaTopHble H MpaKTH4YeCKHE PadoThI
Ipaxmuueckas paboma:

Ne 5 . I[IpuroroBneHre pacTBOPOB C
onpenenéHHON MaccoBoO nonei pac
TBOPEHHOTO BEILIECTBA .

6 PackpbIBaTh CMBICT H3yYaeMBbIX TOHATHH U
MPUMEHSTH 3TH MTOHATHS IPU ONHCAHUH
CBOWCTB BEHIECTB M UX MPEBPAIICHHAN .

6 XapakTepu30BaTh GU3HMICCKHUE 1
XIMUYECKHE CBOMCTBA BOJBI, €€ POJIb KaK
pacTBopuTeNs B IPUPOIHBIX MPOIeccax .

6 COCTaBIATh YpaBHEHHS XUMHUYECKUX PEaKIHi
C Y4acTHEM BOJIHI .

6 OOBSIICHATH CYIIHOCTD 3KOJIOTUIECKUX
mpo0ieM, CBI3aHHBIX C 3arpsI3HEHUEM
MIPUPOIHBIX BO, CIIOCOOBI OUUCTKU BOABI OT
MIpUMECEH, MEPHI 110 OXpaHe BOA OT
3arpsA3HEHHUS .

6 [ImaHnpoBaTh M OCYIIECTBIATH Ha IIPAKTHKE
XHUMUYECKHE SKCIIEPHUMEHTHI, IPOBOIUTH
HaOJTIoIeH!s, 1e7IaTh BBl BOJBI 10
pe3yJabTaTaM SKCIIepUMEHTA .

6 CnenoBaTb npaBuiaM 0e30MacHOil paboThl B
J1a00paTOpUH MPHU UCTIOIB30 BaHUU
XUMHUECKOW MOCY/IbI U 000PYI0 BaHUS .

6 IIpOoBOOUTH BBIUUCICHUS C MPUMEHEHH €M
MOHSATHS ~ «MaccoBas JIOJsSl  BCINECTBA B
pacTtBope» .

6 Vcrionp30BaTh NPH BBITIOTHEHUU YUCOHBIX
3aJIJaHUH U B POIECCE UCCIIEOBATEIBCKOM
JICSITEIIEHOCTH HAYYIHOTOMYJISIPHYEO
JUTEPATYPy XUMUIECKOTO COACPIKAHHUS,
CIPaBOY HBIC MATEPHAIIBI, PECYPCHI
HNurepnera .




BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

Bovtuucnenusn
— C MCIOIL30BaHUEM ITOHATHS «MAacco Bas
JIOJIS BEIIECTBA B PACTBOPE»

6 BoicTpanBaTh pa3BEpHYTbIE TUCHMEH HBIE U
YCTHBIE OTBETHI C OMOPOif Ha MH(MOPMALIUIO U3
yueOHHKa U CIPaBOY HBIX MaTepHaoB,
IPaMOTHO UCIIOb30 BaTh N3Y4YEHHBIN
MOHATHHHBIN annapar Kypca XUMHU

Tema 7. OcHOBHBIE KJIACCHI
HEOPraHuYecKux

coeUHEeHH I
(11 a)

Knaccudukanys HEOpraHUYECKUX COSTUHCHUI .
Oxcubl: cocta, Knaccudukanys (OCHOBHbIE,
KUCJIOTHBIE, aM(OTEPHBIC, HECOIeOOpa3yIoIue),
HOMEHKJIATypa (MEeXK/IyHAPOIHAS 1
TpPHUBUANBHAS) .

TonydyeHne ¥ XUMHIECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIIOB

OcCHOBaHUS: COCTaB, KilaccuuKanus,
HOMEHKJIATypa (MeXTyHapoHas 1
TpHUBHANbHAs), PU3NIECKHE H XUMHUUE CKHE
CBOHCTBa, cr1ocoObl osyueHus . Kucnorsr:
COCTaB, KJIacCU(UKAIHSI, HOMEHKIIATYpa,
(u3nUecKkue U XuMHYE CKUEe CBOWCTBA, CITOCOOBI

INOJIy4CHHUA .
Psig akTHBHOCTH METaJLIOB .

6 KimaccuduipoBars n3ydaeMble BEIECTBA
110 COCTaBY U CBOMCTBAM .

6 CocTaBiATh (hOPMYIIBI OKCHJIOB, KHCIIOT,
OCHOBAaHHH, CoNlel ¥ Ha3bIBaTh UX IO
MEXKIyHapOAHOH HOMEHKIIA Type .

6 IIporHo3upoBarh cBOMCTBa BEIECTB Ha
OCHOBE OOIIUX XMMHYECKUX CBOMCTB
H3Y9YEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPbIM OHH OTHOCATCA .

6 COoCTaBIATh MOJIEKYJIIPHBIEC YPaBHE HUS
PeaKIui, HITIOCTPUPYIONINX XUMHIECKUE
CBOMCTBA U CMIOCOOBI MOTy4EHHUS BEIECTB
H3YYEHHBIX KJIaCCOB/TPYIII, a TAKXKe
TIOATBEP>K/1a IOMNX TeHETHIECKYIO
B3aUMOCBS3b MEXIY HUMH .
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Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI
MOJIy4€eHUsl, B3auMoJieiicTBHe conell ¢

METaJZIaMH, KUCJIOTaMH, ICJI0YaMH1 U COJIAMU .

T'eneTudeckas CBSI3b MEXIY KilacCaMu
HEOPraHNYCCKUX COCMHEHUH .

JlemoHcTpauuu

O0pa3ubl HEOPTaHUIECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB .

B3aumopeiicTBue pacTBopa CEpHOM KUCIIOTHI €
okcunom menu(Il) .

Peakuus wHeirpanuzauuu .

BriTecHeHHe 01HOrO MeTaluIa IpyTUM U3
pacTBOpa CoMH .

JlabopaTopHble M PAKTHYECKHE PAdOTHI
Jlabopamopnvie onvimel: B3aumopeiicteue
KHCIOT ¢ MeTasami . [lonyuenue
HEepPacTBOPHUMBIX OCHOBAHUIA .
B3aumopeiicTBue HepaCTBOPUMBIX OCHOBaHHUH
C KUCJIOTaMH .

Paznoxenne ruapokcuga menu(1l) mpu
HarpeBaHuH .

Tpaxmuuecxas paboma:

Ne 6 . Pemienue skcriepuMeHTaIbHbBIX 3a]1a4 110
TeMe « OCHOBHBIE KJIACCHI HEOPTaHMIECKIX
COCIMHEHHID .

Buvtuucnenusn
— 10 YPaBHEHHUSAIM XUMHYECKHX PEaKIIUit

6 [IpoM3BOIUTE BEIYHMCIIECHUS 110 ypaBHE HUSM
XUMUYECKUX PeaKLuii .

6 [ImaHupOBaTh U OCYIIECTBIIATE HA IPAKTHKE
XMMHYECKUE YKCIIEPUMEHTHI, IPOBOIUTH
HaOJTIOIeH s, IeTIaTh BBIBOJBI 110 Pe3ysibTaTaM
IKCIIEPHMEHTA .

6 CnenoBatb IpaBmiIaM 0e30I1acHOI paboThl B
11ab0paTOpPHN IIPU UCTIONH30 BAHUHT
XUMHUECKOW MOCYbl U 000PYI0 BaHUS .

6 Mcrons30Barh Py BEIMTOTHEHUH YIeOHBIX
3a/1aHUi U B IIPOLIECCE UCCIIEN0BATENbCKOM
JIeSITEIbHOCTY HAayYHOIOIYJISIPHY IO
JUTEPaTypy XUMUIECKOTO COAEPKAHUS,
CIIPaBOY HblE MaTe€pUaIbl, PECYpPCh
HNurepuera .

6 BricTpauBarh pa3BEpHYThIE IUCbMEH HbIE U
YCTHEIE OTBETHI C OITOPOif Ha MH(MOPMALUIO U3
yueOHMKA U CIIPaBOY HBIX MaTepHajoB,
IrpaMOTHO UCIIOJIB30 BaTb U3y4YEHHbIH
TIOHATUHHBIN anmnapar Kypca XUuMUU




BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yualommxcst

Pazaen 3. [lepuoanyeckuii 3axon u [lepunonuyeckas cucrema xumuueckux yiementoB JI. . Menaeneesa.
Crpoenne aToMoB. XumMn4eckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBHTEIbHBIE peakuuu (15 1)

Tema 8. Ilepuonnyeckuii
3akoH M [lepuoanyeckasn
cHCcTeMa XUMHYECKHX
iemenToB Jl. . MenneJte-
eBa. CtpoeHue atoma (7 4)

[epBBle TOMBITKH KIacCU(UKAAN
XUMHUYECKUX AIeMEHTOB . [ToHsTHE O rpymnmax
CXOJHBIX JIEMEHTOB (ILeJI0Y HbIE U
IIETOYHO3EMETBHBIC METAIIIEL, TaJIOTeHEI,
UHEPTHBIE Ta3hbl) .

DJeMeHTHI, KOTOpBIe 00pa3yroT aM(poTepHbIE
OKCHIBI U THAPOKCHIHI . [leprogmaeckuit
3akoH u Ilepmonu yeckas cucrema
xuMu4ecknx 3neMeHToB /[ . U . MeHneneera .
IIepuonsl, rpynmnel, noarpynmns! . duzndyeckuit
CMBICIT TIOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOME
POB Ieproa U IPYIIIIHI .

Crpoenne atomoB . CocTaB aTOMHBIX SEp .
W3zotomsr . Dnexrponsl . CTpoeHne
JNIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20
XUMHYECKUX 211eMeHToB [leproanye ckoit
cuctemsl [ . I . Mengeneesa .
XapakTepucTUKa XUMHUYECKOTO 3JIEMEH Ta 110
ero nosioxxeHuto B Ilepuonuueckoii cucreme J{
. . Menneneesa .

6 PackpbIBaTh CMBICIT IIEPHOJMYECKOTO 3aKOHA .

6 [loHuMaThb cyiiecTBOBaHHUE IEPUOINYE CKOH
3aBUCHMOCTH CBOHCTB XUMHUE CKUX
JJIEMEHTOB (M3MEHEHHUE PAIIYCOB aTOMOB H
UEKTPOOTPHLIATETBHOCTH)

W UX COCIUHEHUH OT IOJIOKCHUS B
MIEPUOANIECKON CHCTEME H CTPOCHHS aTOMa .

6 YcTaHaBIMBATh CBSI3b MEXIY IOJIOKE HUEM
JJIEMEHTA B MEPUOANYECKON CHCTEME U
CTPOCHHEM €ro aToMa (COCTaB | 3apsl Aapa,
oO111ee YUCIIO 3JIEKTPOHOB M paclpesieneHue
HX TO 3JICKTPOHHBIM CJIOSIM) .

6 [IporHO3MpOBATH XapaKkTep U3MECHEHHS
CBOMCTB 3JIEMECHTOB M MX COCIMHEHUH I10
rpynmnam u nepuoaam [lepuonuueckoit
CHCTEMBEI .

6 XapaKTepu30BaTh XUMUIECKHE TEMEH ThI
NEPBLIX TPEX MEPUOIOB, KaJHUs,
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3nauenne [leprogudaeckoro 3akoHa
[eproguaeckoil CHCTEMBI XUMHYE

CKHUX 3JIEMEHTOB JUISl Pa3BUTHS HAyKH U
npaktuky . J| . U . MenneneeB — y4€HbIH,
TNIearor U TpakIaHuH .

JlemoHcTpanuu

KopotkonepuonHas n IITHHHOIEPUOA Hast
¢dopwmsl [leprogmaeckoil CHCTEMBI XUMHUYECKHX
snemenToB [] . 1 . Mennene esa .
O3HakoMiieHHe ¢ 00pa3aMH METaJJIOB K
HEMETAJIJIOB .

JlaGopaTopHble U MpaKTHYeCKHe PaGoThI
Jlabopamopuwiii onvim: B3aumoneiicteue
THIPOKCHIA IIWHKA C PACTBOPAMH KUCIIOT
1iesIouei

Kanpl¥sl 1O UX ToioxkeHmo B Ilepmo
nuueckoit cucteme J1 . . Menneneesa .

6 CreoBarh mpaBmiaM 0e30macHoil pabo THI B
naboparopuu pu HCTIONb30BaHUN
XHMHYECKOH MOCYbI U 000PYIOBaHHUS .

6 BricTpanBarh pa3BEpHyTHIE MMCEMEH HEIE U
YCTHBIE OTBETHI C OMOPOil Ha MHGOPMALIUIO U3
ydeOHHKa U CIIPaBOY HBIX MaTepHajoB,
IPaMOTHO UCIIOIB30 BaTh N3y4YEHHBIN
TIOHSTUIHBIH anmapar Kypca XUMUH .

6 Mcrionp30Barh P BEIMTOTHEHNH YIeOHBIX
3agaHui TeKCTHl yueOHNKa, CIIPaBOYHBIE
marepuaisl ([lepromgide ckyro cuctemy
xuMu4eckux aiemenToB /I . U . Menneneena,
TaOIUIy pacTBOPH MOCTH KHCIIOT,

OCHOBaHUU U COJicH B BOJIE,
3NEKTPOXUMHUYECKUH PsiJ] HATPSKEHUH
METaJlIOB) .

6 Mcrionb30Barh Py BHIOJTHEHUH YYeOHBIX
3aJaHU{ U B IIPOIIECCE HCCIIEN0BATEIbCKOM
JeATeTbHOCTH HayYHOIIOMYISPHYIO
JIUTEPaTypy XUMHYECKOTO COIEpKaHMS,
CIpaBOY HBIE MAaTEPHAIIBI, PECYPCHI
Hurepuera

Tema 9. Xumuyeckasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBH-

TebHbIE PeaKIHH
(84)

3HeKTp00TpI/IHaT€J'H>HOCTI> aTOMOB XMMHUYCCKHUX
DJICMCHTOB .

Xumuueckas CB3b (I/IOHHaH, KOBaJICHTHas1
NOJIsIpHAs U KOBAJICHTHAsA HeHO.IISIpHaSI) .

6 PackppIBaTh CMBICI U3yYaeMbIX MTOHATHH .
6 OtpenenaTh BHJ XUMHIECKOI CBSI3H B
COCIMHCHUH .
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Oxonuanue maon.

IIpumepHbIe TEMBI,
packpbIBaoUIue JAHHbII
paszzieJ1 IPOrpaMMbl,

H KOJIUY€eCTBO YaCoB,
0TBOJUMOE HA X U3y4YeHUE

OcHoBHOE coaepxkanue

OcHOBHBIE BU/BI IESITEILHOCTH
o0yuyarommxcst

CreneHb OKUCTICHUS .
OKHCIUTENEHOBOCCTAaHOBHTEIBHBIE
peaxuu (OBP) . IIponieccsl oxkucneHus u
BOCCTaHOBIIEHHS . OKUCITUTENHN U
BOCCTaHOBHTEIH .

JlemoHcTpanuu

OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIC peakuuu:

TOpEHUE, pCaKIIU1 pa3JIoKEe HUA, COCJUHCHUSL

6 OmpenenaTh CTEEeHb OKUCICHHS
XMMHYECKOTO 2JIEMEHTa 110 (hOpMyIIe ero
COEIMHEHHS .

6 OnpenensiTh JIEMEHT (BEIECTBO) —
OKHCIJIUTEINb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBUTENb .

6 OOBSICHATH CYIIHOCTD TPOLIECCOB OKUCIICHHS
1 BOCCTaHOBJICHHS .

6 CocTaBIIATh MNEKTPOHHBIH OanaHc ¢ y4éToM
YHCJIa OTAAHHBIX M HPUHATHIX JEKTPOHOB .

6 CocTaBIATh ypaBHCHUE OKUCIIUTENh
HOBOCCTAHOBUTEJILHOH peaKkiuH .

6 Mcrionp30Barh Py BEITOIHEHUH YIeOHBIX
3aaHU{ TEKCTHI yueOHNKA, CIIPABOYHBIE
MaTtepHakl (IEpHOIIe CKYIO CHCTEMY
xumudeckux amemeHToB JI . 1 . Menaeneena,
TaOJINITy PacTBOPH MOCTH KHCIIOT,
OCHOBAHUM U COJIeH B BOJIE,
MEKTPOXUMHYECKUH PSJ| HAlIPsDKEHUIT
METaJlJIOB)
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IIpumepHbIe TEMBI,
pacKpbIBalolMe JaHHbII
pa3aes NporpamMmal,

H KOJIUY€ECTBO YaCOB,
OTBOIMMOE HA UX H3y4YeHHe

OcHoBHOE coaepikanue

OcHOBHBIE BHUABI AeATCJIBHOCTH
o0yuyarommxcst

Paznen 1. BemecTBo u xumnyeckue peakuuu (17 9)

IloBTOpenue u yriryosnenune
3HAHUI OCHOBHBIX pa3iesioB
Kypca 8 ki1acca

(59)

Ilepuoguyeckuii 3akoH . Ilepuoguueckas
CHCTEMa XUMHUYECKHUX EMEHTOB

I .U . Menneneesa . CTpoeHHe aTOMOB .
3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB
XMMHYECKHX 3IEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIHsI, KaJbIUsI U UX COCTUHCHUN B
COOTBETCTBHH C TOJIOKE HUEM JICMEHTOB B
MIEPHOANIECKOI CHCTEME U CTPOSHHEM UX
aTOMOB .

Knaccuguxanus u HoMeHKIaTypa
HEOPraHWYIECKUX BEMIECTB (MEXKTyHA POTHAS H
TpHUBHANbHAas) . XUMUYECKHE CBOICTBA BELIECTB,
OTHOCSIIINXCS K Pa3IMYHbIM KJIaccaM
HEOPraHWYECKUX COCAMHEHUH, NX TeHeTHIecKast
CBsI3b HEOPTaHUUECKHUX BEIECTB .

CrpoeHue BelecTBa: BUbl XUMUYECKOHN CBSI3H
1 TUIBI KPACTAIIMIECKUX PEIE TOK .
3aBUCHMOCTb CBOWCTB BELIECTB OT UX

CTPOCHHUS .

6 XapaKTepu30BaTh XAMHIECCKHE JICMEHTHI
TIEPBBIX TPEX MEPUOIOB, KaTH U KaJbLHUS 110
ux noyiokeHuro B [leproanyeckoit cucreme
I .U . Men neneena .

6 KnmaccuuuupoBars 1 Ha3bIBaTh
HEOpPraHWYECKHEe BEILIECTBA U3yUSHHbIX
KJIacCOB .

6 OnuceIBaTh 00IIHME XUMUYECKHE CBOMCTBA
BCILICCTB paSJ’ll/l'-[HbIX KJ1aC COB, l'lOllTBep)K)laTb
CBOWCTBA pUMEpPa MU MOJICKYJISIPHBIX
YpaBHEHUIN XUMH UYECKUX peakuui .

6 OnpenenaTs BUJ XMMUYECKON CBA3U U THUII
KPHUCTaJTHYECKOM PEIIETKU BEMISCTBA .

6 [IporHO3UpOBATH CBOWICTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS .

6 BeicTpanBarh pa3BEpHyThIC MMCHMEH HbIC U
YCTHBIE OTBETHI C OTIOPOM Ha
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Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

JlemoHcTpanuu

1 . Mozaenu KpUCTaJUIMYECKUX PELIETOK
HEOPraHWYIECKUX BEIIECTB .

2 . KoporkorepuonHasi ¥ JUIMHHONIEPHO/ Hast
¢dopwmsl [leprogaeckoit CHCTEMBI XUMHUYECKHX
snemenToB /] . I . Menaene ea

nH(MOPMaLHUIO U3 y4eOHHKa U CIIPaBOY HBIX
MaTepUaioB, IPAMOTHO UCIIOIb30 BATh
W3y4EHHBIA NOHATUIHBIN anmapar Kypca
XHMHUH .

6 Mcrionp30Barh Py BEIIOTHEHUH YYeOHBIX
3aaHu{ " B IIPOIIECCE HCCIIEN0BATEIbCKOM
JEATeTbHOCTH HayIHOIIOIYISPHYIO
JIUTEPATYPy XUMUUECKOTO COAEPIKaHUs,
CIIPAaBOY HbIC MATEPUAIIbI, PECYPChL
Hurtepuera

Tema 1. OCHOBHBIE 3aKOHO-

MEepHOCTH XMMHYEeCKHX peaKiuii
(44)

Knaccugpukanus XuMu4eckux peakuuit mo
Pa3IMYHBIM MIPU3HAKaM (10 YUCITY U COCTaBy
Y4YacTBYIOIIUX B PEAKIHHX BEIIECTB, 110
TEIIOBOMY (P QEKTy, 10 U3MEHEHHUIO CTeTIeHEeH
OKHUCJICHHUA XUMHUYCCKHUX DJICMCHTOB, I10
00paTHMO CTH, TI0 YYaCTHIO KaTajlu3aTopa) .
K30 U 9HIOTEPMHUYECKHE PEAKLIUH,
TEPMOXUMHYECKNE YPABHCHUSA . ITons tue o
CKOPOCTH XMMHUUECKoH peakuuy . [TonsTue o
TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIMSAX .
TTousTHE 06 0OpPATHMBIX

6 PackppIBaTh CMBICI U3yYaeMbIX TOHATUH U
MIPUMEHSTh 3TH [OHATHS IPU OIMCAHUU
CBOWCTB BELIECTB U UX IIPEBPAILCHUH .

6 KnaccuduimpoBars XUMHYECKHE PEaKIIIH
10 Pa3JIMYHBIM IIPU3HAKAM .

6 YcTaHaBIMBAaTh 3aBUCHMOCTb CKOPOCTH
XMMHYECKOH PEaKIMU OT Pa3IHIHBIX
(haxTOpOB .

6 ITporao3upoBaTh BO3MOXKHOCTH
MIPOTEKaHNs] XUMUUECKHUX MpeBpale Huil B
Pa3TUYHBIX YCIOBHSX .
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U HEOOpaTUMBIX XUMHYECKUX DPEaKIH SIX .
[NonsTHE 0O XUMHUYECKOM PaBHOBE CHH .
@axTOpHl, BIUSIONIAE HA CKOPOCTH
XMMHYECKOH PEeaKIMy U MOJI0KEHHE
XMMHYECKOTO PAaBHOBECHS .
OKHCIUTENFHOBOCCTAaHOBHUTEIBHBIE PEAKIINI
(37MeKTpOHHBIH OaTaHC OKUCTH
TEJIbHOBOCCTAHOBUTEJIBHOM PEaKIMH) .

JemoHcTpanuu

1 . 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH
PEaKIUK OT Pa3NUIHBIX (PAKTOPOB .

2 . BozgeiicTBHe KaTranu3aTopa Ha CKOPOCTh
XUMHYECKOH PeakIny .

3 . [Ipumeps! HEOOPATUMBIX M 00PATH MBIX
peakuuii .

4 . CMmenieHHe paBHOBECHS XUMHYECKOM
peaxuus .

Botuucnenusn

— KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
PEareHTOB WK MPOIYKTOB MO YPaBHEHHSIM
XUMAYECKHUX PEAKIUi

6 OtpeneNaTh OKUCIIUTENb U BOCCTAHO BUTEIb B
OBP .

6 CocTaBiIATh MEKTPOHHBIH OaNaHC peakuH .

6 IIpou3BOAUTH BBIUMCICHUS 110 XMMUYE CKUM
YPaBHECHUSM .

6 BricTpanBaTh pa3BEpHYThIE TMCHMEH HbIE U
YCTHBIE OTBETHI C OTIOPO Ha MHMOPMALIUIO U3
y4eOHMKA U CIPABOY HBIX MaTepHajoB,
TPaMOTHO UCIIONB30 BaTh N3YIEHHBIN
MOHATHHHBIN anmapar Kypca XUMHU .

6 Mcrions30BaTh Py BEIMOTHEHUH YIEOHBIX
3a7laHuil ¥ B IIPOLIECCE MCCIIE0BATEIBCKOM
JEeATeTbHOCTH HayIHOIIOITYIISIPHYIO
JIMTEPATYPY XUMHYECKOI'O CONEPIKAHMS,
CIIPAaBOY HbIC MATEPUAIIbl, PECYPChI
Hurepuera

Tema 2. DieKTpoIMTHYECKAS
Aucconuanus. XuMH4yecKne
peaKkuuyd B pacTBopax

(89)

Teopust AIEKTPOTUTUUCCKON TUCCONUA [IUH .
DJEeKTPOIUTHI U HEIEKTPOIUTHI . KaTHoHBI,
AHUOHBI . MeXaHu3M JHCCO LUAIMM BEIIECTB
C Pa3INYHBIMU BUAAMH XUMUYECKOH CBSI3H .
Crenens auccoruanuy . CHIBHBIE U ClIa0bIe
JNEKTPOIIHTHI .

6 PackpbiBaTh CMBICI H3y4aeMbIX TOHATHH, a
TaKOKEe CMBICI TEOPHUU NEKTPOTUTHUECKON
JHCCOIMALNH .

6 OOBSACHATH IPHUYMHBI IEKTPOIPOBOJ HOCTH
BOJIHBIX PACTBOPOB .

6 COCTaBJIATh YPaBHEHHUS AUCCOLMALUY KUCIIOT,
IIEJI0YCH U COJICH, TTOJTHBIE
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Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

Peaxiu noHHOTO OOMEHA, YCIOBUS UX
nporekanus . loHHbIe ypaBHEHHS peaKIuii .
XUMHUYECKHE CBOICTBA KHUCIIOT, OCHOBA HUH K
coJiell B cBeTe MpeACTaBIeHUH 00
INEKTPOJIUTUYECKOHN uccouunanuu . Cpena
pactBopa . [ToHsiTHE O THAPOII3E CONEH .
KauecTBeHHBIC peakuuy Ha KaTHOHBI U
AHUOHBI .

JlemoHcTpanuu

OnexTpudeckasl MPOBOIUMOCTE PAaCTBO POB
BEILIECTB; JBHXXEHHE HOHOB B AIEK TPUUECKOM
one .

OmBITH, WILTIOCTPHUPYIOLINE MPU3HAKU
MIPOTEKAaHNs PEaKLUi HOHHOTO OOMeHa .
OmnBbITHI 110 ONIPEEICHUIO CPEbl B PACTBOPAX
coneit (xJlopuaa HaTpHsl, KapOOHATA HATPHS,
XJIOpHJIA LIUHKA) .

JlaGopaTopHble H IPaKTHYeCKHE PA0OThI
Jlabopamopmnuwiii onvim:

Peakiuym HMOHHOrO OOMEHa B pacTBOpax
INEKTPOIHUTOB: cyibdara mean(1l)

1 COKpaIIEHHbIE HOHHbBIE YPaBHEHHS
XMMHYECKUX peaKkInii HOHHOTO OOMeHa .

6 [ImaHupOBaTh U OCYIIECTBIIATE HA IPAKTHKE

XUMHUYCCKHUE DKCIIEPUMEHTBI, IIPOBOAUTH
Ha6J'IIOI[CHI/IH, J€J1aThb BBIBOABI 110 pE3yJibTaTaM
OKCIIEPUMEH Ta .

6 CiemoBath mpaBuiIaM 0e30MacHON paboTHI B

11a60paTOPHH MIPH HCTIONB30 BAaHUH
XUMHYECKOH MOCY/IbI U 000PYI0 BAHUS .

6 HpOI/ISBO,I[I/ITB BBIYHCJIICHHA 110 XUMHWYEC CKUM

YPaBHEHUSM .

6 BricTpanBarh pa3BEpHYyTEIE MMCEMEH HEIE H

YCTHBIE OTBETHI C OTIOPO Ha MHPOPMALIUIO U3
yueOHHUKa U CIIPaBOY HBIX MaTepUaJoB,
IrPaMOTHO UCIIOJIB30 BaThb U3y4YEHHbIH
TOHATUHWHBIN anmapar Kypca XUMUH .

6 Vcrionp30BaTh NpHU BBIIOJIHEHUH YUEOHBIX

3a1aHUH U B rpouecce HCCIIEI0BATEIHCKON
JOCATEIIbBHOCTH
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U ménoyn, kKapOoHaTa HATPHUS U COJIS HOU
KUCJIOTHI, peaKiys HeUTpaau3aiuy MexXay
THIIPOKCHUJIOM KaJIHS ¥ COJISTHOW KUCIIOTOH .
Ipakxmuueckasn paboma:

Ne 1 . Pemienue akcriepuMeHTaIbHBIX
3a/1a4 10 TEME .

Boviuucnenusn

— I10 YPaBHEHUSAM XUMUYECKUX PEAKIIHIH

HayIHOIIOMYIISIPHYTO JIUTEPaTypy
XMMHYECKOTO COJIEpKaHusl, CIIPaBOY Hble
Marepuaisl, pecypcel MHTepHeTa

Pa3nen 2. Hemeraibl 1 MX COeTUHEHHUST

(24 4)

Tema 3. O0mas xapaxkrepu-
CTHKA XUMHYECKHX JIeMeH- TOB
VIIA-rpynnel I'ajorenst (4 1)

OO1mast XapaKTepUCTHUKA TAJIOTSHOB .
OCco0GEHHOCTH CTPOEHHS aTOMOB ATUX
2JIEMEHTOB, XapaKTEPHBIC JIJIsl HUX CTCHICHU
okwucienus . Ctpoenue u pusznveckue
CBOMCTBA MPOCTHIX BE MECTB — raJIOTCHOB .
XuMH4YeCcKe CBOMCTBA Ha TIPUMEpPE XII0pa
(B3aMMO JICHCTBHE C METAIUIAMH,
HEMEeTaJJIaMH, [eJI09aMu) . XJIOPOBOIOPO.T
. ConsiHast KUCIIOTA, XUMUYECKUE CBOWCTBA,
moJy4eHue, npuMeHenue . KadectseH Hble
peaKnuy Ha TaOT€HHUHOHBI .

JlelicTBre XJ10pa U XJIOPOBOJIOPOAA HA
OpraHu3M 4YeiioBeka . BakHel e XIopusl 1
HX HaXOKICHHUE B IPHPOJIE .

JemoncTpanuu Buneomarepuansl:
TaJIOTEHbl U UX COCAUHECHHUS .
OO0pas3ibl XJIOPUIOB .

6 OOBSCHATH O0LIME 3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB HEMETAJIIIOB ¥ UX
COCIMHEHMH B MpeJesiax MajbIX Mepro 0B U
IIaBHBIX MOArpymi Ileproanye ckoit
CHCTEMBI XUMUYECKHX JJIEMEHTOB C YIETOM
CTPOCHUS UX aTOMOB .

6 XapakTepu3oBaTh GU3MIECKHE U XU
MHYECKHE CBOMCTBA MPOCTHIX BEIECTB
raJOreHoB (Ha IIPUMEpE XJIOPA) U CIIOKHBIX
BELIECTB (XJI0POBOZOPO/A, XJIOPHIA HATPHS),
CIOCOO0bI MX HOJy4€e HUS, IPUMEHEHUE U
3HAYCHUE B IPUPOJE U KU3HH YETOBEKA .

6 OTipeneNsTh TaIOTeHUIHOHEI B PaCTBOPE .

6 [1maHUpOBaTh U OCYIIECTBISTE HA IPAKTHKE
XUMHYCCKHUE DKCIICPUMEHTDI, IIPOBOANUTH
HaOJIIOCHUS, AeIaTh BHIBOABI 110 pe3y/bTaTaM
9KCIEPUMEHTA .
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Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

JlabopaTopHble H MPpaKTHYECKHE

padoThI

Jlabopamopmuuwiii onvim:

Pacnio3znaBanue XJIOpUAMOHOB .
Ipaxmuueckas paboma:

Ne 2 . TTomyyeHue COMSTHOM KUCIIOTHI, H3yUeHHE
e€ CBOUCTB .

Buvtuucnenusn

— 110 ypaBHEHUSM XHMHYECKUX PeaK
LU, €CIIM OJIUH U3 PEarcHTOB JaH B
HM30BITKE;

— 00BEMOB T'a30B 10 yPaBHEHUIO
PeaxIyy Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHUI Ta30B

6 CnenoBarh mpaBuiiaM 0e30mMacHOi pabo ThI B
naboparopun Ipu HCTIONB30BaHUHN
XUMUYECKOH MOCYIBI U 000PYIOBAHUS .

6 BricTpanBarh pa3BEpHYTEIEC MMCEMEH HEIE U
YCTHBIE OTBETHI C OTIOpOH Ha HH(OPMALIUIO U3
yueOHHKA U CIIPaBOY HBIX MaTepHUajIoB,
TPaMOTHO HCIIOJI30 BaTh U3y4YEeHHBIH
TIOHSTUIHBIN anmapar Kypca XUMUH .

6 Vcrionp30BaTh NpH BBITIOITHEHUH YICOHBIX
3aJIaHuil U B TIPOLIECCE UCCIIEI0BATEIILCKON
JIESITEIEHOCTH HAyIHOTOITYISIPHY IO
JIUTEPATYPY XUMUYECKOTO COAEPIKaHUs,
CIpaBOY HBIE MaTEPHAIIBI, PECYPCHI
Hurepuera

Tema 4. OOwas xapaxkrtepu-
CTHKA XMMHYEeCKHX 3JIeMeH-
T0B VIA-rpynnel. Cepa u eé
coegunenus (5 4)

OO0m1as xapakTeprCTHKA HIIEMEHTOB
VIArpynms! . OcoOGeHHOCTH CTPOSHHUS aTOMOB
9THX 3JIEMEHTOB, XapaKTepHbIE U HAX
CTCIICHU OKHCJICHUA . CTpOCHl/le )51
(m3uIecKue CBOMCTBA IPOCTHIX BEIIECTB —
KHCIIOPOZIa M CEPBHI .

AnnorpornHele MOAW(GUKAIUN KHUCIOPO 12 U
cepbl XuMHYEeCKHe CBOMCTBa cepbl
CepoBoznopoy, crpoenue, Gpusndeckue

6 OOBACHATH 00IINE 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOWCTB DJIEMEHTOB

VIArpynms! U uX COeAUHEHU I
¢ y4E6TOM CTPOCHHUS UX aTOMOB .
6 XapaxkTepu30BaTh QU3HIECKUE

1 XMMHYECKHE CBOHCTBA IPOCTOTO BEIECTBA
cepbl U e€ coelMHeHuit (cepoBoaOpoaa,
OKCHIIOB CEPBI, CEPHOU KUCIOTHI, Cynb(}aToB),
CIOCOOBI UX
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U XMMHYecKue cBoicTBa . OKCHJIBI Cepbl KaK
NPEICTABUTENN KMCIOTHBIX OKCH JIOB .
CepHas xucinora, Gpu3n4ecKue

W XMMHUYECKHE CBONCTBA (00IIHe Kak
NpEICTaBUTENS Kilacca KUCJIOT H CIIeLH
(uyeckne), IpUMEHEHHE .

XHUMHYECKHE PEaKIHH, JISHKAIIHE B OC HOBE
MPOMBIIIIEHHOTO CI0c00a MoTy4e HUs CEpHOH
KHCJIOTHI . AIaparsl ¥ IMPOTEKAOIINE B HUX
MPOLIECCHI (Ha IPU Mepe MPOU3BOJCTBA CEPHON
kucnoThl) . Conmu cepHON KUCTOTHI,
KaueCTBEHHas peakuus Ha CyIb(aTHOH .
Haxoxnenue cepbl 1 e€ coeAnHeHUH

B Ipuposie . XUMHYECKOE 3arpsA3HEeHNE
OKpY’Karolel cpeibl COSTUHEHUSIMU CepPbI
(KHCIIOTHBIE TOXKIH, 3arPsI3HEHHE BO3AyXa U
BOZOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHHS .

JemoncTpanun

Komnekmuu (BumeoMarepuansl): cepa u e
COE/INHEHHS .

OOymuBaHMe caxapa oA AeHCTBUEM
KOHI[CHTPUPOBAHHOW CEPHOW KHUCIIOTHI .

JlabopaTopHble U PaKTHYECKHE PAdOThI
Jlabopamopneie  onvimel: OOHapYXeHUE
cynb(arnoHoB . Bzanmoneticteue

pa30aBJICHHOM CEPHOIN KUCIIOTHI C IIUHKOM .

MONTy4YeHNUs, NPUMCHEHHE W 3HAa4eHHWe B
MIPUPOAE U )KU3HU UETIOBEKA .

6  Omnpenenirs HaIu4ue Cynb(haTHOHOB B
pacTBope .

6 OOBSCHATH CYIIHOCTh 3KOJOTHYECKUX
mpobyieM, CBA3aHHBIX C  IepepaboTKon
COEIMHEHHI! CepHI .

6 [ImaHupoBaTh U OCYIIECTBIIATH HA MIPAKTHKE
XMMHYECKUE IKCIEPUMEHTHI, TIPOBOIUTH
HaOJTIOIeH s, IeTIaTh BBIBOABI 110 PE3yNbTaTaM
IKCIIEPHMEHTA .

6 CnenoBatb IpaBuiaM 0e30mMacHOil paboThl B
11ab0paTOPHY IIPU UCIIONH30 BAaHUHU
XMMHYECKOH MOCYABI U 000PYHO BaHHUS .

6 l'[poussomm; BBIYHCJICHUA 110 XUMHUYEC CKUM
YPaBHEHUSIM .

6 Mcrions30Barh P BEITOTHEHUH YIeOHBIX
3a7aHui TeKCThl yueOHHKa, CIIPaBOYHbIE
marepuaisl ([lepromide ckyro cuctemy
xumuyecknx snmemenToB [l . U . Menneneena,
TabJIMIy PaCTBOPH MOCTH KHCIIOT,

OCHOBaHUH U coeit
B BOJIE, JIEKTPOXUMHUECKUIN PsAJT HAMTPSHKEHUI
METaJIOB) .

6 Mcrionp30Barh Py BEITIONTHEHUH y4e0 HBIX
3aaHU{ U B IIPOLIECCE HCCIIEN0BA TENCKOH
JeATeTbHOCTH HayUHOIIOITY JIIPHYIO
JIUTEPaTypy XUMUYECKOTO COAEPIKAHMS,
CIPaBOYHBIE MaTePHAIbI, PECYPCHI
Hurepuera




BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien IporpaMmai,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe coiepikaHne

OcHOBHBIE BU/IBI 1eATEIBHOCTH
o0yyaromuxcst

Buviuucnenusn .
— TIO0 YPaBHEHHSM XUMHYECCKHX PEaKIIHiA;
— MacCOBO¥ JI0JIM BBIXO/Ia
MPOAYKTA peaKInuu

Tema 5. O61mas xapakrepu-
CTHKA XUMHYeCKHUX 31eMeH-
ToB VA-rpynnsl. A3or, ¢pocdop
W UX coeqnHenns (7 1)

OO0m1as xapakTepHCTHKA HIEMEHTOB
VArpymmsl . OCOOeHHOCTH CTPOCHHUS aTOMOB
OTHX DJIEMEHTOB, XapaKTCPHBIC IJI1 HUX
CTENEeHH OKUCIICHUS .

AB30T, pacrpocTpaHeHue B Ipupoze, Gpusndeckue
1 XHMHUYecKre cBoicTBa . KpyroBopor a3ora B
Tpupoze .

AMMHuak, ero GuU3MYeCcKUue U XUMHYE CKHe
CBOWCTBa, MOJIy4eHue u npumeHe Hue . Con
AMMOHWUS, UX (HU3UIECKUE

1 XHMHYECKHE CBONCTBA, IIPUMECHEHUE .
KauecTBeHHast peakiyst Ha HOHBI aMMOHHS .
A30THas KHCIIOTa, €€ PU3MUYCCKIE

W XMMHUYECKHE CBOMCTBa (00IIMe KaK
IIPEICTaBUTEIIS KIacca KUCIIOT U
crieruueckue) . Mcnons3oBaHne HUTPATOB
1 cOJiell aMMOHUSI B Ka9€CTBE MUHEPAITbHBIX
yaoOpeHui .

6 OOBSICHATH 00I1IKE 3aKOHOMEPHOCTHU B
HU3MEHEHUH CBOICTB AJIeMEHTOB VATpyns! U
UX COEIIMHEHUI ¢ y4ETOM CTPOCHUS UX
aTOMOB .

6 XapakTepu3oBaTh (pU3NUECKHE H XUMUUECKHE
CBOWCTBA MPOCTHIX BELIECTB a30Ta U pocdopa
1 MX COeIM HeHUH (aMMHaKa, Coyei
aMMOHMS, a30THOH KUCIOTBI, HUTPATOB,
okcuna dpocdopa(V) u pochopHOit KUCTOTHI,
(docdator), cIoCOOBI UX MOTYUCHHS,

MIPUMEHEHNE 1 3HaYeHHe B IIPHPOJIE
1 JKH3HU YETI0BEKa .

6 OnpenensaTs HOHBI aMMOHHSA U poc paTroHb
B pacTBOpE .

6 OOBSICHATH CYIIHOCTD 3KOJIOTUIECKUX
Ipo0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coenHeHn# azora u pocdopa B
OKpyXKarolieit cpene .
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XHUMHYECKOE 3arps3HEHHE OKPYKAFO Iei
cpe/ibl COSMHEHUSIMH a30Ta (KUCIIOTHBIS
JOX/IH, 3aTPSA3HEHNE BO3IY Xa, [IOYBBI U
BOIOEMOB) .

®ocdop, amnorponHsle MoxUpUKaAIUIH
docdopa, pusnyeckne 1 XUMHIECKHE
CBOMCTBA .

Oxcup pocdopa(V) u hocdopras kuciora,
(dm3HUIecKkue ¥ XMMUYECKUE CBOICTBA,
nonyuenue . KauecTBeHHas peakuus Ha
¢docarnoHs! .

Hcnone3oBanue (pocharoB B KadecTBe
MHUHEpPAIBHBIX yIOOpEeHUH . 3arpsi3HeHne
MPUPOIHBIX BOTOEMOB (ocdaramu .

JlemoHcTpanuu

Komnexmmu: dpochop 1 ux coenuHeHuU .
B3aumogelicTBue KOHLIEHTPHUPOBAHHOM
A30THOH KHCIJIOTHI C MEIBIO .

JlaGopaTopHble H IPAKTHYECKHE PA0OTBI
Jlabopamopueie onvimot:

1 . B3aumopeiictBue cojieii aMMOHUSI C
IETOYBIO .

2 . O3HaKOMJICHHE C 00pa3laMHy a30THBIX H
¢dochopHBIX YIOOpEHHI .

Ipaxmuuecxas paboma:

Ne 3 . T[TomyueHnue aMMuaka, U3y4eHuUe €ro
CBOWCTB .

Bovtuucnenusn
— [0 YPABHEHHUSAM XUMHUYECKHX peak ui

6 [ImaHMpPOBATH M OCYIIECTBIATH HA MIPAKTHKE
XUMHYCCKHUE DKCIICPUMEHTDI, IIPOBOANUTH
HAOJFOICH S, IeTaTh BHIBOIBI 10 pe3ylIbTaTaM
9KCIIEPH MEHTA .

6 CieoBath IpaBuiIaM 0e30MacHOM paOOTHI B
n1ab0opaTopuX IPH UCTIOJIB30 BAaHUU
XUMUYECKOHU MOCY/Ibl B 000PYA0 BaHUS .

6 [Ipon3BOANTH BEIYMCICHUS 110 XUMUYE CKHM
YPaBHCHUSM .

6 Vcionp30BaTh pH BBIIOJHEHUH YUICOHBIX
3aJIJaHUH TEKCTHI yueOHMKA, CIIPABOYHEIC
Marepurasl (IEpHOIIYE CKYIO CHCTEMY
xuMu4eckux aeMmenToB J1 . U . Menneneena,
TaOIHIly PaCTBOPU MOCTH KHUCIIOT,
OCHOBaHHUH U coJiel B BOJIE,
9NEKTPOXUMUYECKUHN psiJ] HATPSKEHUH
METaJlIOB) .

6 Vcrionp30BaTh pH BBITOITHEHUH YICOHBIX
3aJIaHuil U B TIPOIIECCE UCCIIEI0BATEIILCKON
JIeSITEIEHOCTH HAyYIHOTOITYISIPHY IO
JIUTEPATYPy XUMUYECKOTO COAEPIKaHUs,
CIPaBOY HBIC MATEPUAIIBI, PECYPCHI
Hurepnera
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BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien NporpaMmal,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe cofiepkaHne

OcHOBHBIE BU/IBI 1eATeIbHOCTH
o0yualommxcst

Tema 6. Ofmas xapaxkrepuc-
THKAa XHMHYeCKHX 3JIeMeH- TOB
IVA-rpynnsl.

‘Yriepoa u kpeMHuii U Ux

coeTMHEeHHsI
(8 9)

Vriepos, aJuloTponHbIe MOAU(UKA LHH,
pacnpocTpaHeHHe B IpHPoJie, PH3NIECKHE U
XMMHYECKHE CBOICTBA .

Ancopbuust . KpyroBopot ymiepona B
NIPUPOJE .

Oxcuppl yrepona, ux Gu3ndecKre

1 XMMHUYECKHE CBOMCTBA, HX JAEHCTBHE Ha
JKUBBIE OPTaHU3MBI, TIOJIyIeHHE

¥ IPUMEHEHHE . DKOJIIOTHUECKUE PoOIie MBI,
cBsI3aHHbIE ¢ OKcuIoM yriepo aa(IV);
THIIOTEe3a II00aIBHOTO ITOTeTlIe HUSl KIINMaTa;
TIAPHUKOBBIH P QEKT .

VronbHas KMCIIOTa U €€ CONM, UX QU3nYECcKue u
XMMHYECKHE CBOICTBA, OTy4eHUE U
npuMmeHenue . KauecTBeH Has peakuust Ha
KapOOHATUOHHI .

Ucnonp3oBanne kapOOHaTtoB B  OBITY,
MEJUILUHE, TPOMBIIIIEHHOCTH, CElNb CKOM
XO3SHCTBE .

[epBoHauasbHEIE MOHATHS 00 OPraHHU YECKUX
BEI[ECTBAaX KaK O COCANHEHHAX yIIIepoaa:
0COOEHHOCTH cocTaBa U cTpoeHust . [lonsTue o
OMOJIOTHYECKN Ba)KHBIX BELIECTBAX: KUPaX,
Oenkax,

6 OOBACHATH 00LIe 3aKOHOMEPHOCTH B
HU3MEHEHUU CBOUCTB JIEMEHTOB
IVArpymnmne! u ux coequHeHui ¢ yué Tom
CTPOEHHMS UX aTOMOB .

6 XapakTepn3oBars (pusndeckue
1 XMMHUYECKHE CBOHCTBA MPOCTHIX BEIIECTB
yIiepoia ¥ KpeMHUS U UX COSIUHEHUH
(oKcuzmoB yrieposaa, yrolbHOW KHCIIOTH,
KapOOHATOB, OKCHA KPEMHHSI, KDEMHHEBOIT
KHUCJIO ThI, CUJINKATOB), CIOCOOBI UX MOyYe
HYSL, IPUMEHEHUE U 3HAYE€HHE B IPUPOJIE U
JKHU3HU YEJIOBEKa .

6 Onpenenats kKapOOHAT U CUIIMKAT HOHBI B
pacTBope .

6 OOBSACHATD CYITHOCTD IKOJIOTUIECKUX
Mpo06JIeM, CBSI3aHHBIX C HAXOXKAEHUEM
YITIEKUCIIOTO Ta3a B OKPY KakoIlEeH cpesie .

6 MmutiocTprpoBaTh B3aHMOCBSI3b
HEOpraHWYEeCKUX COCIMHEHUH yriuepoaa u
OpPraHUYECKUX BELIECTB .

6 [ImaHUpOBaTh U OCYIIECTBIISTE HA MIPAKTHKE
XMMHYECKUE IKCIIEPUMEHTEI,
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yrieBoaax . MaTepI/IaHBHOG CIUHCTBO
OpPraHu4eCKuX U HEOPraHn4eCKUx COCIMHEHU I

KpemHuii, ero ¢pusnueckue u Xumude CKue
CBOJCTBa, MOJTyYeHUE U IPUMEHE HHE B
JNEKTPOHHUKE .

CoenuHeHus KpeMHus B pupoze . O6uue
npezacraBieHus 06 okcuae kpeMHus(IV) i
KpPEeMHHEBOH kuciote . CHIIMKAThI, HX
HCIIONB30BaHHE B OBITY, MEIIHIIMHE,
MPOMBILIUIEHHOCTH . Baxk Heimue
CTPOUTENBHBIC MaTepUalibl: KepaMuKa,
CTEKIIO, LIEMEHT, OETOH, XKeIIe300€TOH .
[Tpo6nemb! 6e30MacHOr0 UCTIONB30BAHUS
CTPOUTENBHBIX MaTe PHAJIOB B ITOBCETHEBHOM
KU3HU .

JlemoHCcTpanun

Monenu KpUCTAUINYECKUX PEIIETOK anMasa,
rpaduTa, MOJIEKYJBI QyJiepe Ha .
AncopOuust pacTBOPEHHBIX BELIECTB
aKTHBUPOBAaHHBIM YIIIEM . [IpoTHBOTa3s .
Buneomarepuansl: CHIMKaTHAs PO
MBIIIIEHHOCTD .

Mopeinu MOJIEKy OPraHM4eCKHX BE LIECTB .
JlaGopaTopHble U IPAKTHYECKHE PadOThI

JlabopamopHmwiii onvim:
KauyecTBeHHast peakuysi HA KapOOHATHOH .

MIPOBOANTH HAONIONEHHUS, IEaTh BHIBOIBI IO
pe3yibraTaM SKCIIepHMEHTa .

6 CiemoBath IpaBUIIaM 0e30TMacHOM paboTHI B
J1a00paTOpPUH MPH UCTIOIH30 BaHUU
XMMHYECKOH MOCYBI 1 000PYHO BaHHUS .

6 Vcionp30BaTh MU BBIIOJHEHUH YUEOHBIX
3aaHui TeKCTHl yueOHHKa, CIIPaBOYHbIE
marepuansl (Ilepuomude ckyro cucremy
XuMu4eckux aneMmeHnToB [l . . Menneneena,
TaONHILy PACTBOPU MOCTH KHUCIIOT,
OCHOBaHUM M COJIeH B BOJIE,
ANIEKTPOXUMHUYCCKUH PsJT HATTPSKSHUH
METaJlIOB) .

6 Mcrionp30Barh Py BEINIOTHEHUH YYeOHBIX
3a/laHuil U B IIpOIIECCe UCCIIEN0BaTENbCKOM
JACATCIIBHOCTHU Hay‘[HOl’[Ol’lyﬂﬂpHy}O
JIUTEPaTypy XUMHIECKOTO COIEPKAHMS,
CIIPaBOY HbIE MaTE€PHAbI, PECYPChHI
Hurepuera
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BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien NporpaMmal,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe cofiepkaHne

OcHOBHBIE BU/IBI 1eATeIbHOCTH
o0yualommxcst

IIpakmuueckue pabomoi:

Ne 4 . TlonmyyeHue yIiIeKUCIIOro rasa .
KauecrBenHas peakius Ha KapOOHATHOH .
Ne 5 . Pemenue skcriepMMeHTaIbHbBIX 33a4
no teme «Hemeramis .

Botuucnenusn

— 10 YpaBHEHHAM XUMHYECKHX peaK i,
€CITH OIUH W3 PEarcHTOB JIaH B BU/IE BOJHOTO
pacTBopa ¢ U3BECTHON MacCOBOM aoJe

Pa3znen 3. Meranas! u ux coexunenns (20 1)

Tema 7. O01mue cBoiicTBa

METaILI0B
(49)

OO1mast XxapaKTepUCTUKa XUMUIECKIX
3NIEMEHTOB — METaJUIOB Ha OCHOBAHHUHU HX
nonoxkeHus B [lepuoandeckoit cucteme
XUMUYECKUX JJIEMEHTOB

[ .. MenneneeBa u CTpOEHHs aTOMOB .
CrpoeHue MeTaioB . Merayuinieckast CBs3b
U METaJlJINYecKas KpHUCTAJLIMYe CKast
peméTka . DIEKTPOXUMHYECKHUIT Psil
HanpspKeHUH MeTasioB . Dusnye cKue u
XUMHYECKUe cBoiicTBa MeTauioB . O6mue
CITOCOOBI TTOyIEHHST METAIIIOB .

6 PackpbiBaTh CMBICI U3y4YaeMbIX TOHATUN U
MPUMEHATDH 3TU MOHATHUS TPU ONUCAHUU
CBOWCTB BEIIECTB U X IPEBPAILEHHUH .

6 OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B
H3MEHEHUH CBOMCTB AJIEMEHTOBMETAJ JIOB K
UX COEIMHEHUI! ¢ y4E€TOM CTpoe HUsl UX
aTOMOB .

6 XapakTepu30BaTh CTPOCHNE METAIUIOB, 00IINe
(bu3nYecKue ¥ XUMHIECKUE CBOCTBA
METaJLJIOB .
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IToHsATHE O KOPPO3UH METAUIOB U OCHOBHBIC
crocoOBI 3aIUTHI OT KOppo 3un . CIiiaBbl
(cTanp, 4yryH, JIOpATIOMH HU, OpoH3a), NX
NPUMCHCHUE B 6l>ITy U IPOMBILIIJICHHOCTH .

JemoHcTpanun

O3HakoMiIeHHe ¢ 00pa3laMy METaJUIOB U
CIINIaBOB, UX (I)I/ISI/ILICCKI/IMI/I CBOMCTBaMH .
MOHCJ’II/I KPUCTAJUINYICCKUX peHIéTOK MCTaJlIIOB

Buneomarepuansl: KOppo3us METaLIOB .

JlaGopaTopHble U IPAKTHYECKHE PA0OThI
Jlabopamophvie onvimul: O3HAKOMIICHHE C
oOpa3uamu CIIaBOB METAJIIOB .
3aBUCHMOCTE  CKOPOCTH  PCaKIUH
MeTala C KHCIOTOW OT TMPUPOBI
MeTajia .

Boviuucnenusn
— I10 YPaBHEHUSIM XUMUYECKHX peakK LuH,
€CJIM OJTUH U3 PEareHTOB COAEPIKUT IPUMECH

6 XapakTepu30BaTh OOLIHE CIIOCOOBI MOTYICHUS
METAaJUIOB .

6 CieoBath IpaBmiIaM 0e30MacHO paOoTHI B
1a00paTopPHH MPH UCTIONIB30 BaHHH
XHUMUYECKOH MOCYaBl B 000PYAO BaHUS .

6 [Ipon3BOANUTE BBIYUCIEHHS 110 XUMHYE CKUM
YPaBHEHUSM .

6 Vcrionp30BaTh MPH BBITOIHCHUN YUCOHBIX
3aJJaHAH TEKCTHI y4eOHIKa, CIIPABOYHEIC
marepuaisl (Ilepromiye ckyro cucremy
xuMuyeckux snmemenToB [l . U . Menneneesa,
TabIHIly PacTBOPU MOCTH KHUCIIOT,
OCHOBAHHUH U COJIeH B BOJIE,
INMEKTPOXUMUYECKUH PsiJ] HAITPSDKEHHH
METAJLIOB) .

6 Vcrionb30BaTh NpyU BHIIOJIHEHUH YUEOHBIX
3a/laHuil U B IIPOLIECCE UCCIIE0BATENLCKON
JIESITeNIbHOCTY HAyYHOTIOMYJISIPHYIO
JUTEPATYPy XUMHUYECKOTO COACPIKAHHUS,
CIPaBOY HBIC MATEPHAIIBI, PECYPCHI
MNurepuera

Tema 8. BaxkHeiimue meraJi-
JIBI M MX COeIMHEHHUS
(16 9)

Ilenounsie metamie! . [Tonoxenne B
IIepronnueckoit cucreMe XUMHUYECKUX
anemeHToB [l . I . Menaeneesa, crpoeHue
aTromoB . Haxoxxnenue B npupoze .

6 OOBICHATH 00IIHE 3aKOHOMEPHOCTH B
HM3MEHEHUH CBOMCTB JIEMEHTOBMETAI JIOB B
Tpynnax v uX COEIMHEHUN ¢ YIETOM
CTpOeHI/Iﬂ UX aTOMOB .




BLEN ENAREINRENERENALANT

Ipoooncenue mabn.

IIpumepHbIe TeMbl,
pPacKpbIBalOLMe JaAHHbII
pasien NporpaMmal,

U KOJIM4ecTBO YacoB,
OTBOIMMOE HA UX H3yYeHHe

OcHOBHOe cofiepkaHne

OcHOBHBIE BU/IBI 1eATeIbHOCTH
o0yualommxcst

®dusnveckre U XUMHYECKHE CBOMCTBA (Ha
npuMepe HaTpust U kamusi) . OKCHIBI 1
THIPOKCHIBI HATPpHsL U Kaus . [IprMe HeHne
LIETIOYHBIX METAJUIOB U X COCIMHEHMH .
IlenouHo3zeMenbHbIE METaUIbl MarHui U
KaJbIui, CTpoeHue aToMoB . [lonoxke Hue B
IIepronnyeckoit cucteMe XuMHI€e CKUX
anemenToB J1 . 1 . Menneneesa .
Haxoxxnenue B npupone . dusndeckue u
XUMHUECKHUE CBOWCTBA . BaxkHelue
COCIMHEHUS KaJblus (OKCUI, THIPOK CUJIL,
conn) . JKEcTKOCTH BOABI ¥ CIIOCOOBI €€
YCTpaHEHHS .

Amomunuii . [Tonoxxenue B [lepuonnye cxoit
cHUCTeMe XMMHUYecKuX ajemeHToB [ . U .
MenzeneeBa, CTpOCHUE aTOMA .
Haxoxxnenue B npupone . Puzndeckue u
XUMHYECKUE CBOMCTBA . AM(OTEpHBIE
CBOWCTBA OKCH/Ia M THAPOKCHU/IA .

XKeneso . [lonoxenue B [leprnonnueckoit
CHUCTEME XMMHUYECKUX DJIIEMEHTOB

I . . MenneneeBa, CTpoeHHE aTOMA .
Haxoxnaenue B npupoje . duznueckue

6 XapakTepru3oBaTh (pU3NUCCKHUE U XU
MHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB
METAJUIOB U MX COCTUHEHHI (OKCHIOB,
THIPOKCHIIOB, COJIEH), CIOCOOBI HX
MOYYCHUsI, IPUMCHCHHE 1 3HAYCHHUC B
MIPUPOJIE ¥ JKU3HU YEIIOBEKA .

6 Pacro3naBars C MOMOIIBIO KAYECTBEH HBIX
peaxiuii HOHbI METAIIOB (MarHus,
QITIOMUHUS, IMHKA, JKEJIe3a, MEIN) .

6 [maHUpOBaTh U OCYIIECTBIIATh Ha MPAKTHKE
XUMHUYCCKHUC SKCHepI/IMeHTbl, l'[pOBO}lI/ITb
HAOJFO/ICHSI, IeTaTh BBIBOJBI 10 pe3ylIbTaTaM

9KCIEPUMEHTA .
6 CrienoBarh npaBmiaM Oe30macHoi pabo Tl B
naboparopuu Ipu HCTIONB30BAaHAN

XUMUYECKOH MOCYIBI H 000PYIOBAHUS .

6 IIpou3BOMUTH BBIYMCIICHHUSA MO XMMUYE CKUM
YPaBHEHUSIM .

6 BeicTpanBath pa3BEpHYTHIE MMCHMEH HBIE 1
YCTHBIE OTBETHI C OMOPOit Ha HH(GOPMALIUIO U3
yueOHHUKA U CIIPABOY HBIX MaTEPUAJIOB,
TPaMOTHO HCIIOJIb30 BaTh U3y4YCHHBII
TIOHATUMHBIN anmapar Kypca XUMHUH .
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1 XUMHUYeCKHe cBoicTBa . OKCHAEBL,
rUIpoKcuab! u conu sxenesa(Il)
u xene3a(lll) .

JleMmoHcTpanuu

B3aumopeiicTBue HaTpus ¢ BOAOH .
OxpalvBaHue IJIaAMEHU HOHAMH HaTpus U
KaJus .

OxparmvBaHye TJIaMEHH HOHAMH KaJIbLU .
BzauMopeiicTBue oOKkcHIa KaJIbIUs C BOJIOM .
Buneomarepuaisl: ropeHue xesnesa B
KHCIIOPOJIE U XJIOPE .

JlaGopaTopHble H IPaAKTHYECKHE PA0OTBI
Jlabopamopuvle  onvimwl: O3HAKOMIICHHUE C
o0pa3amMu aTIOMHHUS U €T0 CIUIABOB .
AmdoTepHbIe CBOWCTBA THAPOKCHIA ATFOMUHHS

KauectBeHnHbie PpCaKIMu Ha UOHBI KEJI€3a

Ipaxkmuueckue pabomul:

Ne 6 . JKécTkoCTh BOIBI U METOMBI €6
YCTpaHEHHS .

Ne 7 . Perenue sKcriepuMEHTANbHBIX 3344
1Mo Teme «MeTasutbD) .

Buvtuucnenusn

— 0 YPaBHEHHUSM XUMHYECKUX peaK
LI, €CITM OJJH U3 PEarcHTOB JaH B
HU30BITKE WK CONCPIKUT MIPUMECH;

— MacCOBOM J0JIM BBIXOZA

MIPOIYKTa PEaKIUU

6 Mcronp30Bath Py BEIMTOTHEHUH YIeOHBIX
3a/laHuil U B IPOLIECCE UCCIIEN0BATENbCKOM
JeATeTbHOCTH HAyYHOIOMYISPHYIO
JIMTEPATYPY XUMHUYECKOIO COAEPIKAHUS,
CIPaBOY HbIE MaTE€PUAJIbl, PECYPChl
HNurepuera







BLEN ENAREINRENERENALANT

Oxonuanue maon.

IpumepHbIe TeMBbI,
packpbIBaoUIue JAHHbII
paszzieJ1 IPOrpaMMbl,

H KOJIUY€eCTBO YaCoB,
0TBOJUMOE HA X U3y4YeHUE

OcHoBHOE coaepxkanue

OcHOBHBIE BH/BI IESTEILHOCTH
o0yuyarommxcst

Paznen 4. Xumus u okpy:karomas cpena (3 1)

Tema 9. BemecTBa u MaTepu-
aJIbI B )KH3HH YeJI0BeKa

(39)

Hosble MaTepuaiel U TexHonoruu . Bemecrsa u
MaTepHaibl B TOBCEIHEBHOI KU3HH YEIOBEKa .
XUMHUS ¥ 310pPOBbBE .

Be3onacHoe HCTIOMB30BaHUE BEIIECTB
XUMHYECKUX PEaKkluii B OBITY .

[IpuponHbIe NCTOYHUKHN YIIIEBOJOPOIOB
(yrons, npuposHbIi Ta3, He(Th), MPOAYKTHI

uX nepepaboTKu, UX POk

B OBITY U IPOMBIIIIEHHOCTH .

OCHOBBI 3KOJIOTHYECKOH I'PAMOTHOCTH .
XMMUUECKOe 3arpsi3HEHHE OKPYIKalo el
cpenbl (IpelesibHO 10y CTUMAs
koH1eHTpaus Bemects — [1/1K) .

Ponb XMMUH B pellIeHHH SKOJIOTHIECKHX
pooieM

6 XapaKkTepru30oBaTh POJib XUMHH B Pa3 JTNYHBIX
cdepax JesTeNbHOCTH JIHO/ieH, OCHOBHBIC
BEI[ECTBA U MaTepHaIbl, IPIMEHSIEMBIC B
JKM3HU COBPEMEHHOTO YeJIOBEKa .

6 OOBICHATH yCIOBUS 6€30MaCHOTO
HCIIOJIb30BAHMUS BEIIECTB M XUMUYE CKUX
peaknuii B OBITY .

6 AHAIN3UPOBATH U KPUTHIECKU OLICHUBATh
HH(OPMAIIHIO O BIUSHAN
NIPOMBIIUICHHOCTH, CEJILCKOTO X035 CTBa,
TPAHCIIOPTa U AP . Ha COCTOSHUE
OKPY>KaIOLLEN CPENbI .

6 YMeTb OKa3bIBaTh IIEPBYIO IIOMOIIb IIPH
XUMHYECKUX 0XKOTaX M OTPABJICHHSAX .

6 IIpuHUMAaTh y4acTie B 00CYKICHUN
po0IeM XUMHYECKOM U HKOJIOTHYe CKOI
HaITPaBJICHHOCTH, BEICKa3bIBAThH
COOCTBEHHYO IO3UILIUIO 110 IpodIieMe U
IpeuIaraTh BO3MOXKHBIE ITYTH €€ PeIIeHUs




[Ipu pazpaboTtke padboueil mporpaMMbl B TEMAaTHYECKOM IUIAHHUPO BaHUU
JOJIXKHBI 6BITI) y'—ITeHBI BO3MOXHOCTU HCIIOJIB30BAHUSA DJJICK TpOHHBIX
(1 poBEIX) 00pa3oBaTeIbHBIX pecypcoB, SIBIISFOIINXCS
Y4eOHOMETOMUUECKAMI ~ MaTepuaraMd  (MyIBTUMEINHHBIE TIPO TPaMMEI,
JJIEKTPOHHBIE YYeOHWKM W 3aJadyHUKH, OJJICKTPOHHbIE OW OIHOTEKH,
BUPTyaJIbHbIE J1a00OPaTOPHH, MIPOBBIE MPOTPAaMMBbI, KOJI JIEKIHH LU(PPOBBIX
00pa3oBaTeIbHEIX PECYPCOB), UCHONB3YEMBIMH Il OOYYCHUS W BOCIUTAHUS
pPa3IMYHBIX TPYMI TONB30BaTelel, MPEACTABICHHBIMH B AICKTPOHHOM
(undppoBoM) BHIE M peaNu3ylo UMM JuaakTuueckue BozmoxkHoctH WMKT,
cofiepiKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOATEIECTBY 00 00pa30oBaHUM .

XUMUA. 8—9 knacchbl 57
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