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COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMHHM B JKM3HHM 4Y€JIOBEKA. XUMHS B CUCTeME HayK. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctosstHue BemiectB. llonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHUMBOJBI XMMHYECKUX 3JIEMEHTOB.
[TpocTeie U cllo)KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass ¢opmyna. BalleHTHOCT aTOMOB XMMHUYECKHUX OJEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOI'0 3JIEMEHTA B COCIUHEHHH.

KommuectBo BemectBa. Mosnb. Mossipaas macca. B3anMocCBs3p KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUUYECKUX COSAMHEHUN.

duznyeckue M XUMUYECKHE SIBJICHUSA. XUMHYECKas peakuuss U e€ NpuU3HaKu. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XUMHUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYIOH, MpaBWIaMu pa0OThl B JabOpaTOpHH U MpUEMaMH
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OpPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOM0ieHne (pu3nueckux (TUTaBICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) sSABIEHUH, Ha0t01eHne
U ONHCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHCIOTHIC XJIOpUAOM Oapus, pasioxkeHue ruapokcuaa menu (II) mpu
HarpeBaHuu, B3auMoJjeicTBue sxene3a c pactBopoM coiau meau (II), m3yuenuwe crmoco6oB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH TOBapeHHONH COJM, HaONI0JeHWe W  OINHCaHHe
pe3yNbTaTOB IPOBENEHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHs MAacchl, CO3JaHUE
MoJiesielt MOJIEKYI (IapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kucinopon — a7neMEHT M NPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3nyeckue U XMMUYECKHE CBOMCTBA (peakLUy FOPEeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTY4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(PUKALUS
KHCIIOpO/Ia.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
OHAOTEPMUUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — »nanmemeHT u mpocroe BemecTBo. Haxoxknenue Bomopoga B IPHUPOJE,
buznyeckne 1 XuMHUYecKre CBOMCTBA, MPUMEHEHHE, ClIOcOOb! oyueHus. Kucnorel u conu.

MomnsipHblii 00bEM ra30B. Pacu€rsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacklieHHnele u
HEHACBILIEHHBIE pacTBOpBl. PacTBopuMoOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XuUMUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MIPUPOJIHBIX BOJ.



Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIC) U HecoeoOpasytomue. Homenkmarypa
okcu10B. PU3nUeCcKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuios.

OcHoBanus. Knaccudukanus oOCHOBaHMM: INETOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucnot. @uznyeckre ¥ XUMHYECKHE
cBoicTBa KUCHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenxknarypa coseil. @usndeckue U XuMU4eckue cBoicTBa cojeil. [lonyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONPE/CIICHUE COAEPKaHUS KUCIOpoAa B BO3AyXe, MOJIy4yeHHE, coOMpaHue,
pacno3HaBaHUE U U3yYE€HHE CBOWCTB KUCIOPOAa,

HaOJII0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBHUSI BO3ZHUKHOBEHMS U
IpeKpaiieHusi ropeHust (moskapa), O3HAKOMJIEHHE C 00pasllaMh OKCHJIOB M OIHCAaHUE HX
CBOWCTB, TOJY4YEeHHE, COOMpaHHe, paclio3HaBaHWE W HM3YYEHHE CBOWCTB BOAOpojAa (TOpeHHe),
B3auMojeiicteue  Bogopoga ¢ okcuaoM  wmeau  (II)  (BO3MOXHO — MCHONIB30BaHUE
BUIEOMATEPHAJIOB), HAONIO/ICHHE OOpa3IOB BEIIECTB KOJIUYECTBOM | MOIJIb, HCCIEIOBaHHE
OCOOCHHOCTEl pacTBOpEHHUsI BEHIECTB C pPAa3jIMYHON pPaCTBOPUMOCTHIO, TPUTOTOBIICHUE
pacTBOPOB C ONPEIETEHHON MACCOBOM JI0JIEN PACTBOPEHHOIO BEUIECTBA, B3aUMOJEHCTBUE BOJBIC
MeTaliaMu  (HaTpueM U KaublueM) (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEPUATIOB),
uccienoBaHue o0pa3l0B HEOPraHMYECKHX BEIIECTB Ppa3JIMYHBIX KJIACCOB, HAOIIOJIEHUE
M3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpPAX KUCIOT M LIEIOYEH, U3yUY€HHE B3aUMOICUCTBUS
okcuma wmemau (II) ¢ pacTBOpOM CepHOW KHCIOTBI, KHUCIOT C MeETa/llaMH, pPEaKInui
HEWUTpanu3aluu, MoJy4YeHNEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METajlla APYrUM
U3 pPacTBOpa COJM, pPELIEHUE SKCIEPUMEHTAIBHBIX 3aJad o Teme «BaxHeilmune kmacchbl
HEOPTraHWYECKUX COCTUHEHUI.

Hepuoauveckuii 3akon u Ilepuognueckass cucrema xumuuyeckux 3jementos /. WU.
MenpeneeBa. CTpoeHue aToM0OB. XUMHUYECKAS CBSA3b.

OKuCcIANTEJbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[TepBble MOMBITKY KIACCUPUKALNN XUMHUECKUX dIIeMeHTOB. [IoHSITHE 0 TpyMIax CXOAHBIX
AIIEMEHTOB (ILEJOYHBbIE M IEJIOYHO3EMENIbHbIE METaUulbl, TaJlOT€Hbl, WHEPTHBIE TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THAPOKCUJIBI.

[lepnonnueckuit  3akoH. Ilepmogmueckas cucTeMa XMMHYECKUMX JJIEMEHTOB /I
. Menneneesa. Koporkonepuoanas u anuHHONepuoaHas ¢opmbl [leproanueckoi cucTembl
xumuueckux snemeHtoB . W. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI AIIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbIX sAnxep. HM3oromsl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUUECKUX 3JIeMEHTOB [lepuoanueckoil cucTeMsl
H. W. MenneneeBa. XapakTepUCTHKA XHMHYECKOIO OJJEMEHTA [0 €ro IMOJO0XKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MepUoiam.

3nauenue llepmoanmyeckoro 3axkoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IPayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMnoJIsipHast) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenens okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucaeHus
1 BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:



U3yueHHe OOpa3loB BEHIECTB METAIOB M HEMETAJIOB, B3aUMOCHCTBUE THIPOKCUAA
LIMHKA C pacTBOPaMU KHUCJIOT U ILEJIOYEH, NMPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLIMU Pa3JIoKEHUs, COETUHEHMS).

Mestcnpeomemnuie cea3u

Peanu3zanust MEKIPEIMETHBIX CBSI3€H MPU M3yYCHUH XMMHUU B 8 KIIACCE OCYIIECTBIISCTCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJISI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHHTE3, Kiaccu(uKanus, TNEePUOANYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICIIb, SIBICHUE.

Odwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaZnOaKTHBHOCTb, MOJIEKYIIa, DIIEKTPUUYECKHMA 3apsijl, BEIIECTBO,

TENO, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pU3MUYECKUE BEIWYHMHBI, CIUHHIIBI
U3MepEeHusi, KOCMOC, TIaHEThI, 3BE3/1b1, COITHIIE.

buonorus: porocunTes, qpixanue, ouocdepa.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIbI, TOPHBIC TOPOJBI, IOJIC3HBIE
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOINEro o0Opa3oBaHHs
JOCTHUTAIOTCS B X0JIe 00YYEHHsI XUMHHU B €IMHCTBE y4eOHON M BOCIIMTATEIbHOM JIESITEEHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUHCKMMHU  COIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMUA B OOINECTBE MPAaBWIAMH W HOPMaMH IOBEICHUS U
CITIOCOOCTBYIOT IIPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COIIHAIN3ANH 00YJAFOIIIXCS.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMH U

pacIIMpeHue OIbITa ISSITETbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

IICHHOCTHOTO OTHOUICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAYYHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJEeTh JIOCTOBEPHOW MH(OpMAaNUeid O MepeJOBhIX NOCTHKCHUSX M OTKPBITHAX
MHPOBOI M OTEUECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPE/ICTaBICHNS] O COIMAIbHBIX HOPMaxX W MpPaBHJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, y4eOHO-
UCCIIEeI0BATEIbCKOM, TBOPUECKOW U JPYIHX BUAAX JIESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM [IESITEIbHOCTH TIPU BBIMOJHEHUU y4eOHBIX, MO3HABATEIbHBIX 3a/1ay, BHIMOJHCHUH
XHUMHYECKUX YKCIICPHUMEHTOB, CO3aHUH YYCOHBIX MTPOCKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAaHHIO
¥ B3aMMOIIOMOIIM B TpOIecce ITOH Y4eOHOW IeATEeIbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
NIOBE/ICHUE W IOCTYIKH CBOMX TOBapHIICH C TO3WIMHM HPABCTBCHHBIX W TPABOBBIX HOPM C
y4ETOM OCO3HAHHS TIOCIIEICTBHIA TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PCHYCCKHE  IPEACTABICHHS O  BEIIECTBE W  XHMHYCCKOH  peakIuH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U



COCTaBJAIOLME OCHOBY JJI IIOHMMAaHMs CYIIHOCTHM HAay4HOHW KapTUHBI MHpa,
IPEJCTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS MPUPO/IbI, B3AUMOCBSA3SIX YEJIOBEKa C
MPUPOAHON CPENO, O POJIU XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIBHBIE MOTHBBI, HAlpPaBICHHBIC HA IIOJyYEHHUE HOBBIX 3HAHUN II0 XUMUH,
HEOOXOAUMBIE Ul OOBSCHEHHS HAOIIOJaeMbIX IPOILECCOB U SIBJICHUH, I03HABATEILHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHMCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4e€OHBIMHU TEKCTaMM, CIIPABOYHOH JUTEPATypOM, IOCTYIHBIMU TEXHUYECKHUMH CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOT UM

UHTEpEeC K OOYYEHUIO U TO3HAHMIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOCKTHON M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHs 00yUYEHUS B JajbHEHIIEM;

4) ¢popMupoBaHHUSI KYJIbTYPHI 310POBbI:

OCO3HAHHWE LEHHOCTHU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/10pPOBbIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpPUSATHE BPEAHBIX
IpUBBIYEK (YHOTPEOJEHUS alKOrojisi, HapKOTUKOB, KYypEHHUs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30IacHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMU B OBITY U peaJbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTHYECKOMY M3YyUEHHIO MPOPEecCuii U TpyAa pa3IndHOrO POJia, YBOKEHHE K
TpyAy W pe3ynbTaraM TpPYIOBOW JEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi NpodecCHOHaIbHONW JeATENIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHATBHON Cpesie;

6) K0JIOrH4€eCKOr0 BOCIUTAHUS

HKOJIOTHUECKH I1eJIeCO00pa3HOoe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOr0 M 0O€301acHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (DHM3MUYECKOMY M TICUXMYECKOMY 30POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOT0 MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TAK)KE B CUTYaLUAX, YTPOKAIOIINX 370POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4daemble NMPU HM3YYECHUH XUMHH, AJIS pelICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPEIOi, sl TIOBBIIIEHNS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJIeM U MyTed UX peleHus
MIOCPEACTBOM METOJI0OB XMMHH, SKOJIOTMUYECKOIO MBIIUIEHHSI, YMEHHUS PYKOBOJICTBOBAaTLCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeqMETHBIX pE3yJIbTaTOB BBIJICNAIOT 3HAYMMBIE Ui (HOPMHUPOBAHUSA
MHUPOBO33peHUs O0LIeHAYUYHbIE MTOHATHUS (3aKOH, TEOPUS,
NPUHINI, TUIIOTE3a, GaKT, CUCTEMA, ITPOLECC, IKCIIEPUMEHT U IPYToe. ), KOTOPBIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPeIMETaxX U MO3BOJISAIOT HA OCHOBE 3HAHUH U3 3THUX
npeaMeToB (POPMUPOBATH MPEICTABICHUE O IIETTOCTHON HAYYHOW KapTUHE MHpa, U
YHHUBEpcalbHbIe yueOHbIe 1eicTBUA (I03HaBaTeIbHbIE, KOMMYHUKAaTHUBHbBIE, PETYISTUBHBIE),
KOTOpbIe 00ecneunBaoT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEILHOMY INITAHUPOBAHUIO U
OCYILIECTBIICHHUIO Y4€OHOM! eATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

YMEHUSI HCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS NPU OCBOCHUM 3HAHUM:
PacCKpbIBATb CMBICII XUMHUYCCKUX HOHATHUHU (BBII[CJISITB Hnux



XapakTepHble TNPU3HAKM, YCTAHABIMBATh B3AaUMOCBS3b C JIPYTUMHU TOHSATHUSAMH),
MCIIOJIb30BATh MOHSTUS [Tl OOBSICHEHUS OT/AEIbHBIX ()aKTOB U SIBJICHUI, BEHIOUPATh OCHOBAHUS U
KPUTEPHH JUIA KIAaCCU()UKALMU XUMHUYECKUX BELIECTB U XMMUYECKUX PEaKIUil, yCTaHABINBATh
IPUYMHHO-CJIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMHU H3YyY€HHUs, CTPOUTH JIOTUYECKUE
paccyxxaeHus (HHIyKTUBHBIC, I€yKTUBHBIC, 10 aHAJIOTHH), JIJIaTh BHIBOJIBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSATh B MpPOLECCe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTalpelIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIU, UCIIOJIb3YEMBIE B

XUMHH, TPeoOpa30BbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIE MIPE/ICTABICHUS —
XUMHUYECKHH 3HAK (CHMMBOJI 3J€MEHTa), XUMHYecKas ¢(opMmyiaa M ypaBHEHHE XUMHYECKOU
peakuuu — TMpU pelIeHuH Yy4eOHO-TO3HABATENbHBIX 33]a4, C Y4Y4ETOM OJTHX MOJEIbHBIX
NPECTAaBICHUN BBIABISATH H XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKUA N3YUaEMbIX OOBEKTOB —
XUMHUYECKHMX BEIIECTB U XUMUYECKUX PEaKIUil, BHISBIATH 00IIKME 3aKOHOMEPHOCTH, TPUYMHHO-
CJICZICTBEHHBIE CBSI3U M IPOTUBOPEUMS B M3y9a€MBbIX IPOLIECCAaX U SBICHHSIX.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

YMEHHUE HCIOJIBb30BaTh TOCTABICHHBIE BONPOCH B Ka4eCTBE MHCTPYMEHTA IO3HAHHS, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

IpPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M MPOBEICHHUIO YUYEHHYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOIIOIaTh 3a XO0M TIpoLiecca,

CaMOCTOSITENILHO MPOTHO3UPOBAThH €T0 Pe3yabTaT, (OpMyIUpOBaTh 00OOIIEHUS U BBIBOIBI
0 pe3yibTaTaM IPOBEAEHHOTO OIBITA, HMCCIEJOBAHUS, COCTABIATH OTUET O TMPOJEIaHHOU
pabore.

Pa6ora ¢ undpopmanmeii:

yMeHUue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH UH(OPMAIMIO PA3TUYHBIX BUIOB
1 GOpM MPECTABICHHS, TIOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE I[0coOMs, pecypchl IHTepHeTa), KpPUTHYECKU
OILIEHUBATh MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHATh Pa3JIMYHbIE METO/IbI U 3alIPOCHI MPU MOUCKE U 0TOOpe HH(pOPMAIMU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS YU4EOHBIX M MO3HABATENILHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B O0JACTH MCIOJIb30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCITOJIB30BAHMS PA3ITHIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (HOpPMY MpeCTaBICHUS]
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJb30BaTh M AaHAIM3MPOBATH B TpoIlecce YUEeOHOH W HCCIIeIOBATEIHCKOM
NeSITebHOCTH HH(POPMAIIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA M TPAHCIIOpTa
Ha COCTOSTHHE OKPY’KAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHHMsI 3aJlaBaTh BOINpPOCHl (B XOjA€ aAuagora M (WIM) JUCKYCCHH) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATH MOJIyUYE€HHBIE PE3YNIbTaThl TO3HABATEIBHOM 1EATETLHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3CHTALUI0 Pe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1A0OPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOCKTA);

YMEHUSI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOU H
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IPOOJEM Ha OCHOBE yuéTa
Oo0IIMX WHTEPECOB W COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3T'OBBIC



HITYPMBI», KOOPAHHAIIUS COBMECTHBIX JCHCTBHIA, ONpPEIeTICHIEe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

Pery1siTUBHBIE YHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENILHO ONPEAENATh LEIH ACSITeIbHOCTH, IJIaHUPOBaTh, OCYILECTBIIATH,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BHIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M ITO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM IpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3ysbTara 3asBJICHHOM LIENH,
YMEHHME HCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IpeAjiaraéMble B YCJIOBUU 3a/IaHUU.

INPEAMETHBIE PE3YJIBTATbBI

B coctaBe mnpenMeTHBIX PE3YNBTATOB [0 OCBOEHUIO 00s3aTE€IBLHOTO COJICpPKaHMUS,
YCTaHOBJIEHHOTO JaHHON (QenepanpHoil paboueil mTporpaMMoi, BBIAEISIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHUS, YMEHHMS MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, IPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIIUSX.

K xonmy oOydeHnus B 8 kJjiacce mpeiMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHI:
pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATH: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOJIHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas ¥ MOJEKYJIspHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas J0JII XMMHYECKOTO DJJIEMEHTa B COCIWHEHHUH, MOJISIPHBIM 00BEM, OKCHI,
KHCIIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIECHUS, XHMHYECKas
peakiusi, KiaacCHU(pUKAIUS DPEAKIUNA: pPeakluu COSAMHEHUsS, PEAKIUU PA3JI0KEHUS, PEaKIINU
3aMeIleHus], peakui 0OMeHa, 9K30- U SHAOTEPMUYECKUE PEAKIINH, TEIUIOBOM d(h(eKT peakium,
SJIPO aToMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, palyC aTOMa, XUMUYECKast CBS3b,
MOJIsIpHAasl U HEMOJSpHas KOBaJCHTHAas CBs3b, MOHHAS CBSA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIWs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX TIOHATUN U IPUMEHSTH 3TU MOHSITUS TIPU
OTIMCAaHUU BEIIECTB U WX MPEBPAICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJeHHsI (OpPMYT BEIIECTB W ypaBHEHUN
XUMUYECKHUX PEAKINN;

OTIpEe/ICIATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, MPUHAIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coequHeHUH Mo hopMyiaM, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHASI U MOHHAsI) B HEOPTAHUUECKUX
COCTMHCHUSIX;

packpbiBaTh cMmbica [lepuoanueckoro 3akona JI. 1. MenaeneeBa: JeMOHCTpUPOBATh TIOHUMAHUE
MEePUOIUYECKON 3aBUCHUMOCTH CBOWMCTB XHMHYECKHX OJJIEMEHTOB OT WX TOJOXCHHUS B
[lepuonnueckoii cucteme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileprogndeckoil cHCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3nyaTh MOHATHSA «TJIaBHas nmoarpynna (A-rpynmna)» u «mmodounas noarpynma (b-
rpymma)», Majble U OOJBIIHNE MEPHOIbI, COOTHOCUTH 0003HAYCHHUS, KOTOPhIC UMEIOTCS B TaOIIUIIe
«lepnognueckas cucrema xumuyeckux osnemeHtoB J[. U. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsija supa, ooiiee
YHCIIO 3JIEKTPOHOB M PaCHpeIeNIeHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);



KJIaccu(UIUpPOBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMUUYECKUE PEaKIHH
(10 4KCIy U COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3h(DEKTY);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME [PUMEpPAaMU  MOJEKYJISIPHBIX  YPaBHEHUHW  COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIUHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIVH;

IIPUMEHSTh OCHOBHBIE ONEPALlMU MBICIIUTEIbHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEeMAaTU3allNI0, KIaCCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CICICTBEHHBIX CBS3el
— JJIS U3Yy4YEHUs CBOMCTB BELIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-HAayYHbIE METO]IbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEeHHe, MOJICIUPOBaHUE, JKCIHEPUMEHT (pealbHbli U
MBICJICHHBIN);

CJIeIOBaTh MpaBUJIaM IOJIb30BAHUS XUMUYECKONU MOCYAON U 1a00opaTOpHBIM 000PYIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpallEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMU 10 BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUI0O U COOUPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia M KHCIOpOJA), IPUTOTOBICHUIO PAcCTBOPOB C ONpPENEIEHHONM MAacCOBOM Jao0iei
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W NPOBOJUTH XHUMHUYECKHE HKCIIEPUMEHTHI IO
pacIrio3HaBaHUIO PACTBOPOB IIEJIOYEHM W KHUCIOT C TOMOIIBI0O UWHIAMKATOPOB (JIaKMYyC,
dbenondranenn, METHIOPAaHK U IPYTHE).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

No HaunmenoBanue KommuecTBo yacoB DIIeKTPOHHBIE
n/ pa3zienoB U TEM Bcer | Konrponbasl | [IpakTuuecku (undpossie)
1| MpOTrpaMMBbI 0 € paboThI € paboThI oOpasoBarebHbIe

pecypcehl

Paznen
1.IlepBoHayaabHbIE
XUMHUYECCKHUE
NOHATHS

1.1 | Xumus — BakHAS 3 2 bubmmoreka [JOK
o0nacThb https://m.edsoo.ru/7f41837
€CTECTBO3HAHUS U c

[IPaKTUYECKON
JeSITEIIbBHOCTH
4eJI0BEKA.

1.2 | BemecrBa u 15 1 bubmuoreka [JOK
XUMHYECKHE https://m.edsoo.ru/7f41837
peaKiuu c

Hroro mo pazneny 20

Pa3nen
2.BakHeimue
NnpeACcTABUTEIHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HECOPraHUY€CKHUX
BCIICCTB

2.1

Bosayx. Kucnopon.
[Toustre 00 okcumax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
C

2.2

Bonopoa.Ilonstue o
KHCJIOTaxX U COJISIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837
C

2.3

Bona. PactBopsl.
TToustue 00
OCHOBaHHUSIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
C

24

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COeTMHEHUN

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41837
C

Hroro no pasacity

30

Pa3znen
3.Jlepuoauveckuii
3aKO0H H
IMepuoanueckas
cucreMa
XHMHYECKHX
sjemenToB /. U.
MenaeeeBa.
CTpoeHue aTOMOB.
XumMuueckasi CBfi3b.
OKHuCcINTENLHO-
BOCCTAHOBHUTEJIbHbI
e peakiumn

3.1

Ilepuonnueckuii
3aKOH U
[Tepnoanueckas
cucrema
XUMHUYECKHUX
snemenTos /I. W.
Menneneesa.
Crpoenue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
C

3.2

XUMHYecKas CBS3b.
OKHCIMTENIBLHO-
BOCCTAaHOBUTEIbHEIE
peakuumn

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837
C

Nroro no pazgeny

15

PesepBHOE Bpemst

OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

68



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne
/

Tema ypoxka

[Ipenmer xumumu.
Ponrs xumuu B
JKU3HU 4EJI0BEKA.

Tena u BemecTna.
JI.P.Nel.

TlonsaTue o meTomax
IIO3HAHUI B XUMHUHU

[IpakTnueckas
pabora Ne 1
«[IpaBuna paboTsI B
nabopaTopuu U
npuéMbl 00paleHus
¢ 1ab0opaTOPHBIM
000pyIOBaHUEM

YucThle BENIECTBA U
cMecu. CriocoObl
paszencHus cMece.
JLp.Ne3 4.

IIpaxTrueckas
pabota Ne 2
«Paznenenue cmeceit
(Ha mpumepe
OYHUCTKHU
MTOBapEHHOM COIH)»

ATOMBI U MOJIEKYJIBI

XuMudeckue
9JIEMEHTHI. 3HaKU
(cumMBOITBI)
XAMUYECKHUX
DJICMCHTOB

NOYPOYHOE IIVIAHUPOBAHUE
8 KJIACC
KonnuecTBo yacos

Bcer KontponsH IIpaktuyec

0

bI€ paboTHI

KHe padoThl

[ara
H3y4yeH
ust

DIIEKTPOHHBIE
udpoBbie
oOpa3oBaTebHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
210c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
227e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
23dc

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d
26ca

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d
28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
2a6bc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
2be8


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

10

11

12

13

14

15

16

[IpocTeie u clnoXHbBIE
BELIECTBA

ATOMHO-
MOJICKYJIIPHOE
y4yeHue

3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB.
XuMudeckas
dbopmyia.
BanenTtHocTb
aTOMOB XMMHUYECKUX
9JIEMEHTOB

OTHOCHUTENIBHAS
aToMHas Macca.
OTHOCHUTENIbHAS
MOJIEKYJISIpHasl Macca

MaccoBas goist
XHUMHYECKOT'O
9JIEMEHTA B
COCTMHCHHUH
KommuectBo
BemiecTBa. MoJb.
MousipHas macca

KonTponbnas padota
3a 1 ueTBpThH

duznyeckue u
XUMHYECKHE
SIBJICHUSL.
XnMuueckas
peakuus.
JLp.Ne5,6,7.

[Ipu3naku u ycnosus
[IPOTEKAHUs
XUMHUYECKUX
peakuuii

3aKOH COXpaHEHUS
MaccChl BELIECTB.
XuMHUYECKHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
2a6c¢

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
2d50

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
2eae

bubnuoreka [{OK
https://m.edsoo.ru/ff0d
323c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d
350c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d
5230

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
3al6

bubnunoreka LIOK
https://m.edsoo.ru/ffod


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

17

18

19

20

21

22

YpaBHEHHUS.
JLp.Ne8,9

Brranciienus 1
KOJIMYECTBA, MACCHI
BEILECTBA 110

ypaBHCHHSIM

XUMHYECKUX

peakuuii

Knaccudpukanus 1
XAMHYECKHAX

peakuuii

(coenuHeHus,
pas3IoKeHus,

3aMelIeHHs,

oOMeHa).

JLp.NelO,11.

M. B. JJoMmoHOCOB — 1
Y4EHBIN-

SHIUKJIOIEIUCT.
O06001menue u
CHCTEMAaTHU3aIHs

3HAHUH

[EEN

KonTponbnas padota
Nel o Teme
«BemecTBa u
XAMUYECKHUE
peaKIm»

Bo3ayx — cmech 1
ra3oB. Cocras

Bo3ayxa. Kucinopon

— DIIEMEHT U

MIPOCTOE BEIIECTBO.

O30H

dusnueckue u 1
XAMUYECKHE

CBOMCTBA KUCJIOpOa
(peakiuu

OKHCJICHMS,

ropenue). [lonsarue

00 oKcuax.

3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
5708

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
3f34

bubnuoreka [{OK
https://m.edsoo.ru/ff0d
40c4

bu6anoreka LIOK
https://m.edsoo.ru/ff0d
4290

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
448e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
4614


https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

23

24

25

26

27

28

29

JLp.Nel2

CriocoOblI osryyeHust
KHCJIOpO/ia B
nabopaTtopuu u
IIPOMBIIIJIEHHOCTH.
IIpumeHeHue
KHCJI0pOAa

TemnoBoit a3 ekt
XUMHYECKON
peaKIyu, TOHSATHE O
TEPMOXUMHUYECKOM
YPaBHEHMH, 3K30- U
SHI0TEPMHUUYECKUX
peaxumsIx

TommuBo (He(TS,
yroJib U METaH).
3arpsi3HEeHUE
BO3]1yXa, CIIOCOOBI
ero
MPEOTBPAIICHHS

[TpakTnueckas
pabota Ne 3 o Teme
«Tomyuenne n
cobupanue
KHCJIOpO/ia,
U3Y4YECHHE €TI0
CBOWCTB»

Bonopox — anemeHt
U MIPOCTOE BEILIECTBO.
Haxoxnenue B
npupozne. JI.p.Nel3

dusnyeckue u
XUMUYECKUE
CBOMCTBA BOJOPOAA.
[Ipumenenue
BOJOpOAA

Tlonsarue o kuciaoTax
u comsix. JL.p.Nel4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
497a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
4790

bubnuoreka [{OK
https://m.edsoo.ru/ff0d
4cda

bu6anoreka LIOK
https://m.edsoo.ru/ff0d
4ae?

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
50d2


https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
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38

KonTposabHas
pabora 3a 2
4yeTBEePTH

Crnioco0pl nostyueHust
BOJIOPOZA B
nabopaTtopuu

[IpakTnueckas
pabota Ne 4 o Teme
«Tomyuenne u
coOupanue
BOJIOPOJIa, U3yYCHHE
€ro CBOMCTB»

Mosnsipublii 00bEM
ra3oB. 3aKOH
ABorajzipo

Breraucnenus
00BEMa, KOJINIECTBA
BEIIIECTBA ra3a mo
€ro U3BECTHOMY
KOJINYECTBY
BEIIIECTBA HIIH
00BEMY

Breraucnenus
00BEMOB Ta30B 110
YPaBHEHUIO PEaKINN
Ha OCHOBE 3aKOHAa
00BLEMHBIX
OTHOIIICHUH I'a30B

dusunueckue u
XUMHUYECKHE
CBOIICTBAa BOJBI

CocTaB OCHOBaHHH.
Ilousitue 06
WHUKATOpax.
JLp.Nel5

Boga xak
pacTBOPHUTEID.
Hacrwimennsie u
HEHACBIICHHBIC

[EEN

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
4142

bubmnoreka IIOK
https://m.edsoo.ru/ff0d
542e

bubmnoreka IIOK
https://m.edsoo.ru/ff0d
55a0

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d
5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
587a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d
59e2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
5b40


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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41

42

43

44

45

pactBopbl. MaccoBas
JI0J1s1 BEIIECTBA B
pactBope. JL.p.Nel6.

[IpakTnueckas
pabota Ne 5 o Teme
«IIpuroroBiieHue
pacTBOPOB C
OnpeaeIEHHOMN
MAacCOBOH JoJIeH
PacTBOPEHHOTO
BEILIECTBA

KontponbHas pabota
Ne3 1o Teme
«Kucnopoa.
Bonopoa. Boga»

OKcHIBI: COCTaB,
KJaccudukanms,
HOMCHKJIATYpA.
JLp.Nel7,18.

ITonyyenue u
XUMHUYECKHE
CBOMCTBa
KHCIIOTHBIX,
OCHOBHBIX U
aM(OTEepHBIX
OKCHJIOB

OcHOBaHUS: COCTAB,
KIaccupuKanus,

HOMEHKJIaTypa.
JLp.Nel9.

ITonyuyenue u
XHUMHUYECKHE
CBOMCTBa
OCHOBaHUIA.
JL.p.Ne20,21

Kucnotsl: cocras,
KIacCUpUKALIUS,
HOMEHKJIaTypa.
JLp.Ne22.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
Seba

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
6342

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
664e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d
664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
67ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
67ca

bubnunoreka LIOK
https://m.edsoo.ru/ffod
fee2


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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49

50

51

52

53

[Torydenue n 1
XHMHYECKHUE

CBOICTBA KHUCJIIOT.
JLp.Ne23.

Counu (cpeauue): 1
HOMEHKJIaTypa,

CIOCOOBI MOJTYYCHHUSI,
XHMHYECKHE

CBOICTBA.

JLp.Ne24,25,26.

[IpakTuyeckas 1
pabota Ne 6.

Pemenne
AKCIIEPUMEHTAITLHBIX
3aJ1a4 I10 TeME
«OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX
COCTUHEHUN)

I'eneTnueckas CBsI3b 1
MEXy KJlaccaMu
HEOPTraHUYECKUX
COE€IUHEHMH.

JL.p.Ne27.

O0600111eHE U 1
cUCTEMaTH3allHs
3HaHUH

KonrpoabHnas 1
pabGora 3a 3
YyeTBEPTh

[IepBble moNBITKN 1
KIaccupuKauu
XUMHYECKHAX

anemeHToB. IloasaTue

0 TPYIIaxX CXOJIHBIX
anemeHTOB. JI.p.Ne

28.

[Tepuoauaeckmii 1
3aKOH U

[Tepuonnueckas

cucTema

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
fee2

bubnunorexa LIOK
https://m.edsoo.ru/00a
d9474

bubmuoreka [IOK
https://m.edsoo.ru/00a
dob7c

bu6anoreka LIOK
https://m.edsoo.ru/00a
d9a50

bu6nmorexa LIOK
https://m.edsoo.ru/00a
d9ch2

bubnunorexa LIOK
https://m.edsoo.ru/00a
d9ela

bubnunorexa LIOK
https://m.edsoo.ru/00a
doffa

but6mmoreka [IOK
https://m.edsoo.ru/00a
da52c


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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59
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61

XHUMHYCCKHX
anemeHToB /l. U.
Menneneena

IIepuonsl, rpymnisl,
MIOATPYIIIIBI

CrtpoeHue aTOMOB.
CocTraB aTOMHBIX
saep. M3oTonsl

Crpoenue
3JIEKTPOHHBIX
000JI0YEK aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsl J1. H.
MenaeneeBa

XapakTepucTuka
XHUMHYCCKOT' O
3JIEMEHTA 110 €r0
MMOJIOKESHUIO B
[Tepuonnueckoi
cucteme /1. .
MeHaeneeBa

3HavyeHNe
[Tepuoanueckoro
3aKOHa JJI Pa3BUTHUS
HayKU U MPaKTHUKHU.
. . MenngeneeB —
YYEHBIN, IEAror u
TpaKJIaHUH

3J'ICKTpOOTpI/II_[aTCJ'IB
HOCTBh aTOMOB
XUMHNYECKUX
9JICMCHTOB

HMonnas xumnyeckas
CBSI3b

KoBanentnas
IOJIIpHAas
XUMHNYCCKas CBA3b

bubnunoreka LIOK
https://m.edsoo.ru/00a
da52c

bubnunorexa LIOK
https://m.edsoo.ru/00a
da342

bubnunoreka LIOK
https://m.edsoo.ru/00a
da6bc

bubnuoreka [{OK
https://m.edsoo.ru/00a
da824

bu6anoreka LIOK
https://m.edsoo.ru/00a
da96e

bubnunorexa LIOK
https://m.edsoo.ru/00a
daab8

but6mmoreka [IOK
https://m.edsoo.ru/00a
dac34

but6mmoreka [IOK
https://m.edsoo.ru/00a
daab8


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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63

64

65

66

67

68

KoBanenTnas
HEToJIsIpHAs
XUMHUYCCKaAs CBA3b

CreneHp OKUCICHUSA

OKHUCIIUTETBLHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

OKHUCIINTEIN U
BOCCTAaHOBHUTEIHU

Htorosas
KOHTpPOJIbHAsI paboTa
Nob o Teme
«CtpoeHue aToma.
XuMuyecKkas CBI3b)

PesepBHBIii ypOK.
O60061eHue 1
CHUCTEMaTU3alIUs
3HaHUHN

IIpomexyTouHas
arrecranus 3a Kypc
8 knacca
(KOHTpOJILHAS
pabora)

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00a
daab9

bubnunoreka LIOK
https://m.edsoo.ru/00a
dae28

bubnunorexa LIOK
https://m.edsoo.ru/00a
db076

bubnunoreka LIOK
https://m.edsoo.ru/00a
db076

bubnuoreka [IOK
https://m.edsoo.ru/00a
db486

bubnunorexka LIOK
https://m.edsoo.ru/00a
d9ch2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d
61c6


https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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