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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepalbHON paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbraraMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpaioT (GOopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJIEp)KaHHMsl  Yy4eOHOTO  MpeaMeTa, KOTOPBIM  SIBISETCS  IeIaroru4ecKu
allalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl TMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MIOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOM
peaknuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME MpPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMHUYECKOW COCTABIIAIOLICH HAYyYHON KapTHUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM IPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKPYKAIOMUA MUDPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



NpUOOIICHNH K HAayYHBIM METOJaM II0O3HAHUS TPU M3yYEHUH BEUIECTB U
XUMHYECKUX Peakluii, B (OPMHUPOBAHUU M PA3BUTHH MMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Yy4EOHO-TIO3HABATENILHOW H Y4eOHO-MCCIIEIOBATEIBCKOM
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOTO OOpalleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3HAYCHUE MPUOOPETH TaKUe IeITH, KaK:

— ¢QopmHupoBaHHWE WHTEUIEKTYyadbHO pPAa3BUTON JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSITEILHOMY NPUHSTHIO PEIICHHH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYECHHS Ha CHCTEMATHYECKOE  IPHOOIIEHHE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HAHUS, (OPMHUPYIONIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESATETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUEHHE IS
Pa3INYHBIX BUAOB JACATEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKPY’KaIOIIeT0 MHUPA, HCIOJIb3YSl 3HAHHS W OIBIT, MMOJYYEHHBIC TPU H3yYCHHU
XMMHHU, TPUMEHATh WX TPU PEIICHUH MpoOJieM B IOBCETHEBHOW JKU3HU W
TPYZIOBOM JESATEIIBHOCTH;

— (¢dopmupoBanue y OOy4aromUXCs TYMAHHCTUYECKAX  OTHOIICHHH,
NOHUMAaHMsI [EHHOCTH XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH HKOJIOTUYECKH
11eJ1Ieco00pa3HOr0 TMOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIeH MPUPOIHOMN CPE/bI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpPY MpOGWIIsl U HANpPaBICHHOCTH AAJbHEHIIEro
oOyJeHwus.

OOmiee yucaO 4YacoB, OTBEAEHHBIX JUIsI W3YYEHHs] XUMUU B 9 Kiacce
cocTaBisieT — 51 yac.

VYuer pabdoueit nporpammbl Bocnutanust MAOY «COIL Nel9y peanuzyetcs
yepe3 BOCHUTATEIbHbIA NOTEHLHAN TPeAMETa « XUMUSI»:
® YCTAHOBJIICHHE JIOBEPUTENBbHBIX OTHOLIEHUN MEXIy M[eIaroru4ecKum
paOboTHUKOM U OOy4YalOIIMMHUCSA,  CHOCOOCTBYIOUIMX  MO3UTUBHOMY
BOCHIPUATHIO OO0y4aroUMMHUCS TpeOOBaHUM M MPOCHO MEeAaroruyeckoro
paOOTHHKA, TPUBICUYCHUIO WX BHUMAHUSI K OOCYXJaeMoill Ha ypoke
uHbOpMaIuK, aKTUBU3ALMU TIO3HABATEIILHOMN e TEIbHOCTH;



noOyxJieHne 00ydJarommxcsi CoOJII0IaTh HA ypOKE OOLIEHPHUHSITHIE HOPMBbI
TIOBE/ICHUS, MpaBuUia OOIIEHUS CO CTAPIIMMU W CBEPCTHUKAMH, TPUHIIUIIBI
y4eOHOW AUCIMITIMHBI U CaMOOPTaHU3aIHH;

® 3HATh POJIb XUMHU B COBPEMEHHOM MUpE IJISi OCO3HAHUS MOJIOKHUTEITBHOTO H
OTPHIIATEIIEHOTO BO3ICHCTBUS €€ Ha TIPUPOIY H KU3Hb YEIOBEKA;

e (dopmMupoBaHWE  TATPUOTUYECKOTO  BOCIUTAHUSA,  IOHUMATh  POJIb
OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUU HAYKU XUMHUU.
e (dopmupoBanue YCTOMYUBOTO [103HABaTEILHOTO VHTEpeca,

M0003HATEIPHOCTH B U3YYEHUM MHUpa BEHIECTB NYTEM  MOJyYEHHUS
JOTIOJTHUTENBHOU UH(POPMAIIUK U3 PA3TIMYHBIX UCTOUYHUKOB.

® BKJIIOYCHHUE B YPOK WTPOBBIX TPOIEAYP, KOTOPHIE MOMOTAIOT MOMAIEPKATh
MOTHBAIMIO  OOYYarOMIMXCS K  TOJYYEHHUI0 3HAHWW, HaJaXUBAHUIO
MO3WTHUBHBIX  MEKJIUYHOCTHBIX  OTHOIIEHWH B  Kjacce, IOMOTaloT
YCTaHOBJICHHIO JOOpOXKeIaTeIbHONU aTMOC(hEphl BO BpeMs ypoKa.

Pe3ynbpTaThl enMHCTBA Yy4eOHOW W BOCHHUTATEIBHOM JIESITEIHHOCTH
OTpaXk€HbI B pazjese padouell nporpaMmbl «JIMYHOCTHBIE pPe3yJbTaThy U3YUEHUS
y4eOHOTr0 MpeaAMeTa « XUMHUSD.

PaGouast mporpamma peanusyercs Ha OCHOBE YUcOHHMKA XuMHUS: 9 Kiacc:
y4eOHUK JJIs1 ydamnmxcsi oomeoopa3oBaTenbabix opranm3aiuii/ O.C. ["abpuernsi,
N.T". Octpoymos, C.A. Crnankos. — 4 u3a.- M.: IIpoceewenue, 2022. — 223.



COJAEPXKXAHME OBYUYEHUA

9 KIIACC

BeuecTBo M XUMHYECKas peaKkuus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, Kausd, KAJIbLHUI M HX
COCIIMHEHUA B COOTBETCTBUM C IIOJIOXKECHUEM JJIEMEHTOB B Ilepmonnueckon
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJBl XWMHUYECKOW CBA3U. THIIBI KPUCTATIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3JIM4HBIM KJIACCAM HEOPraHUYECKUX
COCMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, I0
U3MEHEHUIO CTENEHEH OKHMCIIECHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUSL.

[Tonsitue o ckopoctn xumumueckoi peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX UM IeTepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsaTue o xumuyeckoM paBHoBecuu. DakToOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKIMH M IO0JOKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCIIUTEJIbHO--BOCCTAHOBUTEBHBIX ~ PEAKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaJlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 IJICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O TMAPOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu



OT BO3ACHCTBHUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOMPOBOIHOCTU
pacTBOPOB BEILECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, IIEIOYEeH U COoJIer
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakluuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieno4amu). XJIO0pOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U HUX
HaXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJIa U CEpPbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpoeHue, (U3MUEcKue U
XUMHYECKHE CBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpuUpoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAIOIIeH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/E,
dbusnyeckue u xumMrueckue cBorcTra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XuMUYECKHUE CBOMCTBA, MoJlydeHne U npumeHeHue. Coiau aMMOHus,
uX pU3NYECKUe U XUMUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MoJyuyeHue, (PU3NUecKue M XUMHUYECKUE
CBOMCTBa (0OIIME Kak TMpEACTaBUTENsl Kiacca KUCIOT M cHelupUuyecKue).
Hcnonp30BaHWE HUTPATOB M COJIEM aMMOHHMS B KaueCTBE MHUHEpaIbHBIX
yao0peHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKaIoIIe cpeibl COeTMHEHUIMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,



amoTponuble Moaudukanuu docdopa, pusMUeckrue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonydenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBbHBIX y100pEHUIA.

OObmas xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbICE  CTEMIEHW  OKUCJICHHs.  YTJIEpOA,  aJUIOTPOIHBIC
MoauUKAIMK, PACIpOCTpaHEHUE B TpHUpoAe, (QU3NYECKne U XUMUYECKUE
cBoricTtBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usnyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTlydYeHHUE W TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbl, CBS3aHHBIE C OKCHUIAOM
yraepoaa (IV), rumore3za riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, HNapHUKOBBIM
b dexT. YronpHas KUCIOoTa U €€ COMM, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
noJiydieHrue W mnpuMeHeHne. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH H CEIHCKOM
XO35IUCTBE.

[lepBoHa"aIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TAHOJI, TJIMIIEPYH, YKCYCHAs! KHCIIOTA).
[IpupogHbie WMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KHUpax, OeIKax, yrieBojgax — U UxX
poli B OJKM3HH UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenne. CoenuHeHUs KpeMHUs B mpupoge. OOmme mpenactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoit kucnote. CUIUKATBI, UX HCIOJIH30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHEIIe CTPOUTENbHBIE MaTEepPHaNbl: KEPaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAaJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHE 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMU HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJlorTeHOB M WX COCJAMHECHUN (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpasliaMu XJIOpUIOB (TAJOTCHHOB), O3HAKOMJICHHE C
oOpazuamMu ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEpHAIOB), HaOIIOICHHE TIpoliecca OOYIJIMBaHUs caxapa IoJ JAeWCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HaOIIoJeHNe MpU3HaKa €€ TMPOTEKaHUs, O3HAKOMIICHHE C (DHU3HMUECKUMHU
cBoiicTBamu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE



BUJIEOMATEPHUAIOB), 00pa3iaMu a30THBIX B (HOChHOPHBIX YAOOPEHUH, MOTyUYEHHUE,
coOupaHue, paclo3HaBaHWE W M3YYEHHUE CBOMCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
MX MPOTEKAHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO HCITOJIb30BaHHEC BUJICOMATEPUAIIOB), M3y4YCHUE MoJieaeHn
KPUCTAJUIMUECKUX PEmIETOK anmasa, Tpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydyeHUe, COOMpaHue, paclo3HaBaHUE W W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CWJIUKAT-UOHbl M HW3YyYCHUE TMPU3HAKOB WX MPOTECKAHHS, O3HAKOMJIEHUE C
MPOAYKIMEN CHJIMKATHOM NPOMBINUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «Bakaelmne HeMeTaJuIbl U UX COSTUHCHUS.

MeTaJJIbl M UX COeAMHEHHUS

OO6m1as XxapakTepruCTUKa XUMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUHU
ux nonoxeHus B llepuommyeckon cucreMe XUMUYECKMX 3ieMeHToB /J[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO01ue
CIocoObl TodMyYeHHs: MeTauioB. [IoHSATHE O KOPpPO3WHM METalIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamabl: nonoxeHue B Ilepuoguueckoil cucTeMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX aTOMOB, HaXOXKJIEHUE B MPHUPOJE.
dusznyeckue U XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbl U
TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne 1mEenoYHbIX METALUIOB M HUX
COCJIMHCHUU.

[llenmoyHO3eMeNbHBIE METAJIbl MarHuii W KajbLUi: IIOJIOKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB . M. MenaeneeBa, crpoeHue
VX aTOMOB, HaxOXJeHUE B Ipupoae. DU3ndecKre 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS Kalblus (OKCHJ, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TI0J10keHKE B [leproindeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3uueckue u
XUMUYECKHE CBOMCTBA amtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
aJIIOMUHMS.

Kenezo: nonoxenue B [lepuognueckoi cucteMe XUuMHUYECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKJIE€HUE B mpupoac. Pu3nmyeckue Hu
XUMHUYECKHE CBOMCTBA xkese3a. OKCUIbI, TUAPOKCH bl U conu xxenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE ¢ OOpas3laMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTATOB  KOPPO3HMM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KaJIbIUS U HATpUsi C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
WCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUAIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IMHKA, Keje3a
(IT) u xxeneza (I11), mequ (11), HabmroAEeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdus W Kajdblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxueliue
METaJITbl U UX COSTUHEHUS.

XuUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpanus BeuecTs, aanee — [1/IK). Ponb xuMuu B pemieHrn 3KoJI0ruyecKux
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanu3zanus mMeXnpeaMETHBIX CBSI3€M MpU HM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATUH, SBJISIOMIMUXCS CUCTEMHBIMU JJIS OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

®duzuka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTHBHOCTb, MOJICKYJA, JJICKTPUUYECKHUI 3apsi, MNPOBOIHUKH,
MOJIYTPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHULBI MU3MEPEHUSI, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.



buonorust: ¢orocunTes, mpixanue, Omocdepa, IKOCHCTEMa, MUHEPAIbHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINHI 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH M YPOBHSA OOy4YEHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUs, MOHUMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJ 6€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTel WX PEelIeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUsST MHUPOBO33pPEHUS OOIIEHAY4YHbIE TMOHATHS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J10rnyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHueckas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
POBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JMUTeparypa XHUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHLCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crnenupuYecKkue s TpeAMETHOW o0nacTu  «XuMHsS», BHUIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0 HOBOIO 3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K koHIy 0OyueHus B 9 kjiacce npeMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICII OCHOBHBIX XHUMHUYECKHX [MOHATHU: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS UCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaiuM3aTop, XHWMHYECKOE€ paBHOBECcHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMM, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aoTponus, aMm(pOTEePHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs,
METAJJIMYECKas), KpPUCTAUIMYECKasi peleTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peaKUuu, MPeAeabHO AOIMyCTUMast
koHueHTpanusa [[JIK BemecTna;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e OIpPEIEATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COEAUHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEHKHOCTh BEHIECTB K
onpeAenéHHOMY KIIACCy COEIMHEHUI 1Mo ¢GopMysiaM, BHJI XUMUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmysie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATITUYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINKUChIBAaTh U XapaKTEPU30BaATh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoarpynna (A-rpynma)» M «mnodouyHas
noarpynmna (b-rpynma)», manbie u  OodbIIHE MEPUOABI, COOTHOCUTH
0003HaUCHUS, KOTOpHIE MMEIOTCS B TMEPUOJAMYECKON Tabnuie, C
YUCJIOBBIMH  XapaKTePUCTUKAMH  CTPOSHMUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacmpefieieHde HMX 0 DJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B



npeaesiax MajiblX MEPHUO0B U TIIaBHBIX MOATPYMI ¢ YIETOM CTPOSHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHYECKHE peakiuy (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHECHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAAs OIMCAHHE
NpUMepaMu MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHi;

COCTABJISTh YPaBHEHUS DJCKTPOJUTUYECKONW JIUCCOLMAIMHA  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEP)KIAOINIMX CYIICCTBOBAHHE
TEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KI1ACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;
MIPOTHO3WPOBATh CBOMCTBA BEIMIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXKHOCTH TIPOTEKaHUs XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO JJIeMeHTa 1o (dopmyIe
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOW PEaKIn;

coONrofaTh  MpaBWiIa  TOJNB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7a060paTOpHBIM  00OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH 1O BBITIOJIHCHHUIO
71a00paTOPHBIX XHUMHUYECKUX OIBITOB TIO0 TOJYYCHHIO W COOUPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKUCIIOTo ra3a);

NPOBOJUTh  PEAKIMH, TMOJATBEPIKIAIONINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OpOMUS-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl AMMOHHUSI U MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIUN MBICTUTEIHHON NEATeIbHOCTH — aHAIHN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€M — JJIi U3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKHX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne i/ P Konrtpoabnbie  IIpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE peaKIUun
L1 [ToBTOpenue u yriybiaeHue 3HaHUHA 4 bubmmoreka [IOK
’ OCHOBHBIX Pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 3 bubanorexa HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DINIEKTPOIUTHYECKAS AUCCOIALIMSL. 2 1 1 bubanorexa [HOK
’ XUMUYECKUE PEaKIuU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 15
Pa3nen 2. HeMeTa/JILI M BX CO€IHHEHUS
21 OO01mast XxapakTepuCTHKa XUMUIECKUX 3 1 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakTepuCTHKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 5 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hochop u ux 5 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 buommorexa HOK
) . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

21

Pa3gen 3. MeTaJsIbI M X COeTUHEHU S

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTajIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiinume MeTauibl 1 X COEIUHEHUS 9 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 13
Pa3nen 4. Xumus u okpy:kapomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 2 bubmmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 51



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC

Ne i/

Tema ypoka

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuieckux 3iueMenToB Jl. 1. Menpaeneena.

3aKOHOMepHOCTI/I B U3MEHEHHUM CBONCTB XMMHYECKHUX 3JIEMEHTOB MECPBLIX TpéX Nepruoaos.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB.

Bunel xuMudeckoii CBS3HM U TUIBI KPUCTAITNYECKUX PEIIETOK.

Knaccuukanus XuMHU4eCKUX peakiuii o pa3IMYHbIM MTPU3HAKAM.

AN DN B~ W N

[TonsiTre o ckopocTH XUMHUECKOH peakinu. [IoHsITHE 0 TOMOTeHHBIX U T€TEPOT€HHBIX PEAKIIHSIX.

ITonsTHe 0 XMMHYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOLIIUE HA CKOPOCTh XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKkunu.

Teopust anekTponuTHIecKoi auccoruanyu. CHIbHBIC U CIIa0bIe DIIEKTPOIIUTHI.

HNoHHbIe ypaBHEHUS peaKIUil.

11

XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAaHUH B CBETE MPEACTABICHUN 00 3JIEKTPOIIUTHUECKOM
JUCCOLUALNY.

12

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEJICTABICHUI 00 AJIEKTPOIUTHUECKOM TUCCOIHALINY.

13

[ToHsiTHE O THAPOIN3E COJIEH.

14

ITpakTuyeckas padora Ne 1. «PemieHne 3KCiepuMEHTAIBHBIX 33129,

15

Kontponbras padota Nel o Teme «DneKkTponuTHIecKas AUCConnanus. XUMHUISCKUE PEaKIIUU B
pacTBopax».

16

AHanu3 KOHTPOJIbHON paboThl. OO0IIast XapaKTepUCTHUKA TaJIOTeHOB. XUMUYECKHUE CBOMCTBA Ha IIpUMeEpe

XJIopa.

17

Xnoposogopoxa. ConsiHast KUCJIOTa, XUMHUYECKHE CBOMCTBA, [TOJIy4€HHUE, IPUMEHEHUE.

18

[TpakTrueckas padota Ne 2 o teme «llomydeHue constHONM KUCIIOThI, U3y4eHUEe €€ CBONCTBY.




19 OOm1ast xapakTepuCTHKA 371eMeHTOB VIA-rpymiisl

20 AnnorpomnHbie MoAubUKAIMU cepbl. HaxoxaeHue cepbl U €€ COeTMHEHUN B MPUPOIC. XUMHUUECKHE
CBOMCTBA CEPBL.

21 CepoBojopo, cTpoeHue, (u3ndecKue 1 XUMUIECKUE CBOWCTBA.

22 CepHas kucinora. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl COeTUHEHUSIMU CEPBHI.

23 Brrunciienne MaccoBoil 1011 BbIXOJa TPOAYKTa PEaKIINU.

24 Oomas xapaKTepUHCTHKa a51eMeHTOB VA-rpymiibl. A30T, pacCpoCTpaHeHue B IPUpoJIe, pusnueckue u
XUMHUYECKHUE CBOMCTBA.

25 AMMHaK, ero (GU3NYecKue 1 XUMUIECKHUE CBOMCTBA, MOTyYeHUE U TTPUMEHEHHE.

26 A3OTHas KHCIOTa, € pu3nuecKkue U XMMUYeCKUe CBOMCTBA.

7 Hcnonws30BaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yI0OpEeHUH. XHUMHYECKOE
3arpsi3HEHUE OKPYIKAIOLIEH Cpebl COEIMHEHUSIMH a30Ta.

28 ®docdop. Oxcun pochopa (V) u hochopHas kucinora, pu3nueckre 1 XUMHUIECKHE CBOMCTBA, MTOJTyUYCHHE.

29 VYraepon, pacpocTpaHeHHe B IPUPOJE, (PU3NIECKHE U XUMHUECKUE CBOICTBA.

30 Oxcupsl yriaepona, ux pusnveckre U XMMHYECKHUe CBOMCTBA. DKOJOTHYECKHE MPOOIeMbl, CBI3aHHBIE C
okcuaom yriepoaa (IV).

31 VYronbHasg KUCI0TA U €€ COJIH.

1 [Tpaktrueckas padota Ne 3 o teme "l[lonmydyeHue yriekuciaoro raza. KauecTBeHHas peakius Ha KapOoHaT-
noH".

33 [TepBoHavabHBIC TTOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX YTIIepo/Ia.

34 Kpemuuii u ero coenHeHusl.

15 [TpakTrueckas padota Ne 4. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHelIe HeMeTalIbl U UX
COETUHEHUS.

36 KonTpomnpHas padora No2 mo Teme «BaxxHeine HeMeTallIbl U X COSTUHEHUS.

37 AHanmm3 KOHTPOIbHOM padboThl. O0IIas XapaKTepUCTUKA XUMUUYECKHUX FJIEMEHTOB — METAJIOB.
Mertannndeckast CBSI3b U METAJUIMUYECKasi KpUCTAIIINUEcKast pemérka. Pu3nyeckue cBOWCTBa METAILIOB.

38 XHWMHYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSYKEHUI METaIOB.




OO6ure cocoObl monyyeHust MeTayuioB. CriaBel. BeIuucneHus 1o ypaBHEHHSIM XUMUYECKUX PeaKIui,

39 €CJIM OJIUH U3 PEareHTOB COAEPIKUT IPUMECH.

40 [TonsiTHE O KOPPO3UH METAJUIOB.

41 Illenoynbie METAIIIBI.

42 Oxcuapl ¥ TUIPOKCHUIBI HATPUSL U KaJIusl.

43 Illenoyno3eMeNbHBIC METAIbI — KAJIBIIMA M MarHui

44 JKécTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

45 [Tpaktrueckas padota Ne 5 mo Teme "XKECTKOCTh BOJIbI M METOIBI €€ YCTpaHECHUS ",
46 AJTFOMUHUT.

47 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHUIA.

48 ’Kene3o u ero coeAMHEHUSI.

49 Kontponbras padota Ne3 o teme «BakHelne MeTaiIbl U UX COCTUHECHUS.

50 AHann3 KOHTPOJIbHOH paboThl. BemecTBa 1 MaTepualibl B MOBCEAHEBHOW KU3HU Y€TIOBEKA.
51 XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbl.
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