AHHOTanus K padoyeii nporpamme no xumnu 8-9 KiI.

Pabouas nporpamma cocrapiieHa Ha OCHOBE MPOrpaMMbl Kypca XUMHH s 8-9 Ki1accoB
00111e00pa30BaTEIIbHBIX YUPESIKICHUM, ONTyOIMKOBaHHAs u3aaTenbcTBOM «IIpocsemnienue» B 2013
roxy (COopHUK mporpaMM Kypca XuMHUH K yueOHHKaM xuMuu aBTopoB I'.E.Pyn3utuca,
O.I".®enpamana s 8-9 kiraccos).

Pabouas nmporpamMma 1o XMMHUH /7151 OCHOBHOM IIKOJIBI COCTABIICHA HA OCHOBE:!
OyHIaMEHTANBHOTO si/ipa coAepxkaHus 0011ero 0opa3oBaHusi U B COOTBETCTBUU ¢ DeiepaibHbIM
['ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM O0IIEero 00pa3oBaHus (IpUKa3
MunncrepcTBa 0Opa3oBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);

OcHOBHBIE LIeJIH M 32/1a4M, PeIllaeMble B ITPoIecce 00yUeHUS:
obecrieueHrne CO3HATEIIPHOTO YCBOCHHS YYAIIMMHUCS BOKHEUIITUX XMMUYECKUX 3aKOHOB, TEOPHUH,
MOHSTHI;
3HAKOMCTBO yYalIUXCs C METOJJaMU XUMUYECKON HAYKH;
dbopMHpOBaHME HAYYHOT'O MHUPOBO33PEHUS, a TaKXKE IMOHUMAHHUS TOTO, YTO XHUMHUYECKOE
o0Opa3oBaHue — 0053aTeIbHBIN AIEMEHT KYJIbTYpPbl, HEOOXOIUMBIN Ka)KIOMY YEJIOBEKY;
BOCIIUTaHHUE TPYIOTIOOMS, HPABCTBEHHOCTH, OSPEKHOTO OTHOIICHUS K MPHUPOJC, YBAKCHHS K
npeoOpa3ylomuM  BO3MOXKHOCTSIM ~ HayKd, TOHMMaHUE TMPUOPUTETA OOIICUETOBEYECKUX
IIEHHOCTEM;
pPa3BUTHE MBIIUICHHUS YYalIUXCS, WX CAMOCTOSITSILHOCTH W TBOPYECKOW AaKTHBHOCTH B
OBJIAJICHUH 3HAHUSIMH, 00YICHHE Pa3HOOOPA3HBIM BUIAM YICOHOU NeSTCILHOCTH,
obecrieueHre 3HAKOMCTBA C TVIABHBIMH HaIlpaBJICHUSIMH XHMH3allMd HAPOJHOTO XO3SHCTBA, C
BO3PACTAIOIIMM 3HAUYEHHEM XHMHUU B OKPYXKAIOUIEH IeHCTBUTEIBHOCTH, CIIOCOOCTBOBaHHE K
peoI0JICHHI0 XeMo(hoOuu;
dbopMUpOBaHHE TMPAKTUYECKMX YMEHHUW W HABBIKOB, HaualbHass MpodOopHUeHTAIIMOHHAS
MOJTOTOBKA yUalINXCsl, HAMpaBJIeHHas Ha 00ecledeHre CO3HATENBHOTO BIOOpa podeccu.

MeTtonosiornyeckoii 0CHOBO# oOpraHuzanvu OOy4YEHHS TMPH HU3YYCHHH Kypca SBIseTCS
JTUYHOCTHO-OPUEHTHUPOBAHHBINA JEATSIILHOCTHBIN TMOJIXO0JI, CYITHOCTh KOTOPOTO KPAaTKO MOKET
OBITH BBIpAXKEHA B CIEIYIOIINX MOIOKEHUSX:

MOCTpOCHHE OOydYeHWsT Ha BBICOKOM, HO TIOCWJIBHOM JUIsS yYallUuXCS YPOBHE TPYIHOCTH,
obecrieunBaroIieM yCBOCHHE Mpeamera Ha 0a3oBoM ypoBHe. CoOI0/I€HHE Mephl TPYAHOCTH
obecreunBaeT He MEXaHUYECKOE, a CO3HATEIbHOE YCBOCHUE yUalllUMUCA y4eOHOT0 MaTepHarna;
U3YyYCeHHE MaTepraia ObICTPBIM, HO JOCTYITHBIM JIJISl YYAIIUXCS TEMITOM;

MOBBIIIICHHE YICITHLHOTO BeCa HABBIKOB 110 PEIICHUI0 KOMOMHHPOBAHHBIX 3a/1a4;

OCO3HAaHHE YyYallUMHCSA TIpollecca Y4YeHHWs, B TOM UHCJIE CO3HATEIbHOE HCIOIb30BaHUE
YMCTBEHHBIX PUEMOB.

[Tpy mpaBHUIBHOW OpraHW3alMu Ipollecca OOYYEeHHs Ha BCEX JdTamax Kypca MOXKHO
TOOUTHCS TIOCTENIEHHOTO YMCTBEHHOTO Pa3BUTHS YYalllUXCs, KOTOPOE, Ha HaIl B3TJS, MOXKET
MIPOSIBIISATHCS:

B CHCTEMHOCTH MBIIUIEHUS, TMOJ KOTOPHIM TOHHMAETCS €ro YHIopsSI04YeHHOCTh Ha
MOCIIE0BATEIHHO YCIOKHSIOMINXCS YPOBHSX;

B YMECHHH TTPOBOIUTH MMUPOKUN TIEPEHOC 3HAHUI Ha pPelIeHUE HOBBIX MTO3HABATEIILHBIX 33]1aY;

B YMEHUH BBIICNATH TJIaBHOE, JIe7IaTh 0000IICHMS;

B 0oJiee palliOHATFHOM MBIIIJICHHH, CAMOCTOSTEIIbHOCTH, JTAKOHHYHOCTH.



TpeGoBanus Kk pe3ybTaTam U3yYeHHUs] Kypca:
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHMSI BHITYCKHUKAMU OCHOBHOM LIKOJIBI POTPaMMBbI IO
XUMUU SBJISIFOTCS:
1. B mo3HaBarenbHOI cdepe:
* J1aBaTh OIPECICHUS U3YYCHHBIX TOHSATHI: BEIIECTBO (XUMHUECKHUH 3JIEMEHT, aTOM, HUOH,
MOJIEKYJIa, KpUCTAJUTMYECKAasl pelIeTKa, IPOCThIE U CII0KHBIE BEIIeCTBA, XUMUYECKas (opMyIia,
OTHOCUTEJIbHAS aTOMHAsi Macca, OTHOCUTEIIbHASI MOJIEKYJISIpPHAsI Macca, OKCUbI, KUCIIOTHI,
OCHOBaHUS$, COJIM, UHIUKATOP, IEPUOINYECcKasi CHCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenpeneeBa, U30TOIbI, XUMHYECKAs CBS3b, CTETICHb OKUCIICHUS, DJIEKTPOJINT); XUMUYECKAs
peakius (XMuMUYeCcKoe ypaBHEHUE, T€HETHYECKas CBS3b, OKHCIEHUE, BOCCTAHOBIICHHE,
AJIEKTPOJIUTUYECKAS TUCCOIUAIMS, HOHHBIC YPABHEHUSA);
- HaOJIIOAATh U ONMMCHIBAThH IEMOHCTPAIMOHHBIE U CAMOCTOSITEJIbHO POBEACHHbBIE
AKCIIEPUMEHTHI, a TAKXKE XUMUUECKUE PEaKIUH, MPOTEKAIOIINE B IPUPOE, UCIIONB3YS ISl 3TOTO
PYCCKHIA SI3BIK U A3BIK XUMUH;
* OMKCBHIBATH U PA3INYaTh U3YUCHHBIC KJIACCHI HEOPTaHUYECKUX COCTMHEHUM, MPOCTHIC U
CJIOKHBIE BEIIECTBA, XUMHUECKUE PEAKIIUH;
- KImaccu(UIMpPOBaTh U3YyYCHHBIE OOBEKTHI U SIBJICHHS;
* IeJaTh BBIBOJIBI M YMO3AKITIOUCHHS U3 HAOTIOCHHI, U3YYEHHBIX XUMHUYECKHIX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB 110 aHAJIOTUU CO
CBOICTBaMH U3YYCHHBIX;
* CTPYKTYPHUPOBATh U3YUYECHHBIH MaTEepHal U XUMUYECKYIO HH(POPMAIIKIO, TOTYyYEHHYIO U3
JIPYTUX UCTOYHHUKOB;
* MOJIETTUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOIOB (B paMKax
M3YYEHHBIX MOJIOKeHU Teopun  D. Pesepdopra), ctpoeHne npocTedumx MoIeKyl.
2. B IeHHOCTHO-OpPUEHTAIMOHHON cdepe:
* aHAJTU3UPOBATh U OLICHUBATH MOCIEACTBHS TSl OKPY’Karolel cpebl ObITOBOM U
MIPOU3BOJICTBEHHOMN JCSITEILHOCTH YEIIOBEKA, CBI3aHHOM C IMepepadOTKOM BEIIECTB.
3. B tpynoBoii cepe:
* IPOBOJIUTH XUMHUYECKUH IKCIIEPUMEHT.
4. B cepe Oe3omacHOCTH KUZHEACSITETHHOCTH:
* OKa3bIBATh MEPBYIO MOMOIIb MPU OTPABJIICHHIX, 0)KOTaX U IPYTrUX TpaBMaX, CBSI3aHHBIX C
BEIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHUEM.

MeranpeaMeTHbIMHU pe3yIbTaTaAMH OCBOCHHS BBITYCKHUKAMU OCHOBHOMW ILIKOJIBI IIPOIPaMMBbI

110 XUMHH SIBIISIFOTCSA:

- HCIOJB30BAHME YMEHMM M HAaBBIKOB DPA3JIMYHBIX BHJIOB I103HABATEIBHOW JESITEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB TIO3HAaHUS (CHCTEMHO-MH(OPMALMOHHBIA  aHaJu3,
MOJIETTMPOBAHUE) JUISl U3YUEHHSI pAa3JIMUYHBIX CTOPOH OKPYXKAIOLIEeH IeHCTBUTEILHOCTH;

- HCIOJIb30BaHNE OCHOBHBIX UHTEIUIEKTYaIbHBIX ONEpaluii: popMynupoBaHUe TUIIOTE3, aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEeMAaTU3allksl, BbIBIEHUE MPUUMHHO-CIIEICTBEHHBIX
CBsI3€H, IIOMCK aHAJIOr0B;

- yYMeHHe TeHEepupoBaTh WA U ONPEAETATh CPEACTBA, HEOOXOAWUMBIE Ul MX pealu3allvu;
YMEHHE ONpPENENITh LEIN U 3a/1a4l JeATeIbHOCTH, BBIOUPATh CPEJCTBA pealn3aluu el U
IPUMEHATH UX HA IIPAKTHKE;

- WCINOJIb30BaHUE PA3JIUYHBIX MCTOYHHKOB JJISI TOJyYEHHs] XMMHUYECKOH HH(OpMAIHH.

JINYHOCTHBIMH pe3y/JIbTATAMH OCBOCHHS BBITYCKHUKaMHU OCHOBHOM HIKOJIBI IIPOIpPaMMBI IO
XUMUH SIBISIFOTCSL:

1) B IEeHHOCTHO-OPUEHTAIIMOHHON chepe — YYBCTBO FOPJIOCTU 32 POCCUHCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHHUE K TPYNY, LIeJIeyCTPEMIIEHHOCTb;

2) B Tpy10BOii c(hepe — rOTOBHOCTh K OCO3HAHHOMY BHIOOpY AalibHeMHIIe 00pa3oBaTenbHOM
TPaeKTOPHH;



3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIICKTYAJIbHOM) chepe — yMEHHE YIPaBIsATh CBOCH
MIO3HABATEJILHOM JIESITEIbHOCTBIO.

Opranusanus npouecca 00y4eHusi:

[TporpaMma paccunTana Ha 2 yaca B HEJIEJI0, Bcero 68 4acoB, U3 HUX 2 yaca — pe3epB

B 8 kmacce nenecoobpazHoO HNPUMEHATh NPU M3YYEHUH XUMHM MHIYKTHBHBIM HOIXOZ,
XapaKTEpHBIN JUII Hayajla U3yu4eHHs] BCEX €CTECTBEHHBIX JUCHUIUIMH. TOJBKO OCHOBBIBAsCh Ha
HAaKOIJICHHOM  (DaKTONOrMYecKkoM  Marepuane, BO3MOXEH IIOCTENEHHBIH  Iepexoa K
(OpMHPOBAHUIO JIOTHUECKUX CBSA3CH, BBISABICHUIO OOIIMX 3aKOHOMEPHOCTEH M3y4aeMBbIX
ABJICHUNA. B TeueHue Bcero kypca oOydeHHUs NPEAYCMOTPEHO IPOBEACHUE NPAKTUYECKUX U
71a00PAaTOPHBIX 3aHATUH (B TOM YMCIIE U IOMAILHEr0 IKCIIEPUMEHTA), IPAKTUKYMOB I10 PEILICHUIO
3ajiay, 3a4€TOB U KOHTPOJIbHBIX padoT.

Opranusanus 1 GopMbl KOHTPOJIS:
KoHTposib 3HaHMH, yMEHMH W HaBBIKOB YYalllMXCA OCYILECTBIIAECTCS B CIEAYIOIIUX
dbopmax:

e Texkyummii KOHTpOJIb — B (hopMe YCTHBIX M NUCHMEHHBIX OIMPOCOB, MHIMBHIYaJIbHBIX
3aJJaHul; TEeMaTHYeCKU KOHTPOJIb — B (popMe MpakTHUUECKUX M KOHTPOJBHBIX paboT,
TECTOB; MTOTOBBI KOHTPOJIb — B ()OpME HMTOTOBOM KOHTPOIBHOM pabOTHI MO Kypcy
HEOPraHUYECKOU XUMUHU.

Kpurtepuu omeHok 3a ycTHble M NMHCbMEHHbIE PadoThl (COOTBETCTBYIOT TOCYAapCTBEHHBIM
CTaHJapTaM):

"5" — BbICTaBIsETCSA, €CIW TMPaBUJIBLHO BBIMOJHEHBI BCE 3aJaHUA B MOJHOM OOBEME C
coOmrogenreM TpaBunl  opopmieHHuss pabOThl. OTCYTCTBYIOT OIIMOKM B XHUMHUYECKOH
TEPMHHOJIOTHH. 32/1a49¥ PEIICHBI PAIlHOHATLHBIMHA CITIOCOOAMH.

"4" — BpICTaBISETCS TPH TPABUILHOM BBHIMOJTHEHHMH OCHOBHOTO YHCIA 3aJlaHUM,
JoTycKatoTes 1-2 He3HAYUTETbHBIE OIUOKH.
"3" — BBICTaBISAETCS B Cllydae MPABWIBHOTO BBINIOJIHEHUS HE MEHEE IIOJOBHHBI W3

MpeIoKEHHBIX 3ananuil. [Ipu 3ToM momyckaroTcs HECKOIBKO HE3HAUMUTENbHBIX OMMOOK Wi 1-
2 rpyOble OLINOKHU.

"2" — BbIcTaBuseTcs, ecnu paboTa HE BBINONHEHA (OTCYTCTBYET) WJIM B ciydae
BBITNIOJIHEHUSI MeHee 1/3 U3 MpenioKeHHbIX 33JaHUH TPU HAJIMUUU HECKOJBKHUX TPYOBIX OIIMOOK.

Hesnauumenvuvimu owinbkamuy CYUTAIOTCS: OMIMOKU B TPUBHAIBHBIX Ha3BAHUSAX BEIECTB
(kxpoMe Hambosiee pacnpoCTpaHEHHBIX), HETOUHOE YKa3aHue npoaykroB OBP npu npaBuibHOM
MOJIX0JIe; TMPOMmycK Kod(pPuirenTa B OOMEHHBIX pEaKIHsIX, HEeMPaBWIbHO YKa3aHHBIN
KaTajgu3aTop U T.J., T.€. OMIMOKH, KOTOPhIE YKa3hIBAIOT HA HE3HAHUE YACTHBIX CBOWMCTB BEIICCTB
WJIM BO3HMKAIOIIHME 110 HEBHUMATEIbHOCTH.

I'pybvimu  owubKamu CUYATAIOTCS TaKWe, KOTOPHIE CBUJACTEILCTBYIOT O HE3HAHUU
OCHOBHBIX 3aKOHOB XHMHUH, HamlpuMep: HEBEpPHOE cocTaBlieHHE (OpPMYyN IO BaJCHTHOCTH;
HENPAaBWJILHOEC HAIMCAHUE XWUM. YPAaBHCHHM BCJICJCTBHE HE3HAHWS CBOWMCTB JIAHHOTO KJiacca
BEIIECTB; HEMPABWJIBHOE COCTABJICHHE OJJICKTPOHHOTO OayiaHca; HE3HAHHE HOMEHKIATYpPhI
BEIIIECTB H JIp.

Kputepun o11eHOK TeCTOBBIX 3aJaHUIi:

"5" — BBICTABISAETCS, €CITU TIPABIWIIHHO BBITTOTHEHO HEe MeHee 90% 3amanuii

"4" — BBICTABISAETCSI, €CITH MPABUIBHO BHIMOIHEHO 0T 70% 1m0 89% 3amanuit

"3" — BBICTABJISACTCS, €CITH MPABUIHHO BHITIOIHEHO 0T 40% 10 69% 3amanuii

"2" — BbeIcTaBuseTcs, ecnu paboTa HE BBHINONHEHa (OTCYTCTBYET) WJIM B ciydae
BBINTOJIHEHUSA MeHee 39% 3amanunii



Copaeprxanue nporpaMmbl Kypca XuMuu 8 Kiiacca
Pa3nes 10cHOBHBIE IOHATHSI XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IPeICTABJICHUI)

Tema 1 IlepBoHaYaIbHbIE XUMUYECKUE MOHATHS.

[Ipenmer xumuu. Xumus kaxk uacmev ecmecmeo3Hanus. Bewecmea u ux ceoucmsa.
MeTtobl TO3HAHUS B XUMUU: HAOIIOICHHE, SKCIICPUMEHT, U3MepeHue. MICTOYHIKN XUMUYIEeCKOn
uHpopMalMu: XUMHYecKas Jsurteparypa, Wurtepuer./Ipuemvt 6OezonacHoi pabomwvl C
obopyoosanuem u ewecmeamu. Cmpoenue niameHu.

UYuctele BemecTBa U cMecu. CriocoObl OYMCTKH BEIIECTB: omcmausanue, uibmposatue,
svinapuganue, kpucmaiiuzayus, oucmuiisayus. OU3NYecKue SIBICHUS U XUMUYCCKUE PEaKIIUU.
[Tpu3Haky XMMHYECKUX PEaKUUNHN YCIOBHSI BOSHUKHOBEHHS M TEYCHHS] XUMHUUECKHUX PEAKIIHA.

ATOMBI, MOJIEKYJIBI U MOHBL. Bewjecmea MoNeKyIApHO20 U HEMOAEKYAAPHOSO CMPOECHUSL.
Kpucmannuueckue u amopguvie eewecmea. Kpucmannuueckue pewiemku: amomHas u
MONEKYIAPHAA. 3a8UCUMOCTNb CEOUCME GeUeCmE OM MUNa KpUCMAIIUYECKol peuemKu.
[IpocTeie U ClOXKHBIE BellecTBa. XUMHYECKHH 3JeMeHT.MeTauibl U HeMeTaluibl. AmomHas
eounuya maccwi. OTHOCUTEIbHAS aTOMHAs Macca.3HAKU XUMUYECKUX DJIEMEHTOB.
3axon nocmoancmea cocmasa eujecms. Xumudeckas hopmyna.OTHOCUTETbHAS MOJICKYISIpHAS
Mmacca.KauecmeenHulil u KoauuecmeeHnvlli cocmas eewecmed. Buvluucnenus no xumudeckum
@opmynam.MaccoBast 10J11 XUAMHUYECKOTO JIEMEHTA B CII0KHOM BEIIECTBE.

Banentnocts xumuueckux snemeHToB.CocTaBieHue ¢Gopmysi OMHAPHBIX COCTMHEHHUM T10
BaJCHTHOCTH AaTOMOB XHMHUYECKHMX OJJIEMEHTOB U OINpeAeNieHUE BaJICHTHOCTH AaTOMOB
XUMHUYECKHX 3JIEMEHTOB 10 (popMyJiaM OMHAPHBIX COSTHMHCHUN.

Amomno-monexynsaproe yuenue.3aKOH COXPAHEHUS MAcChl BEIIECTB IPU XUMUYECKUX PEaKIIUIX.
Kusnv u Odesmenvnocme M. B. Jlomonocosa. Xumudeckue ypaBHEHMs. TUIIBI XUMHYECKHX
peaKIuii: peakiui COSAUHEHUS, PA3JI0KECHUS, 3aMEIICHHUSI.

KoaddunmenTsl B ypaBHEHHSX XHMHUYECKUX PEAKIMH, KaK OTHOIICHHUS KOJIHYECTB
BEIIIECTB, BCTYMAIOMINX U 00Pa3yIOLIUXCs B PE3yIbTaTe XUMUYECKOU PEaKIUu.

JdemoHcTpaumuu:

OzHakoMieHne ¢ JabOpaTOpHBIM OOOpYIOBAaHUEM; MpPHEMBI O€30MacHON paboOThl C HUM.
CrocoObl OYHCTKHU BEIIECTB: KPUCTALITU3AIINS, TACTAIUISITHS.

HarpeBanue caxapa. HarpeBanue mapaduna. BzaumoseiictBue pacTBopoB: kapOoHaTa HATpUS U
conssHOM  kuciothl, cynbdara wmemu(ll) wu  ruppoxcmma  Hatpus.  B3aummopeiicTBue
cBexeocaxaeHHororuapokcuaa Mmeau(ll) ¢ pactBopoM rirroKo3bl IpyU OOBIYHBIX YCIOBHSIX U MPU
HarpeBaHuH.

[TprMepsI MPOCTHIX U CIOKHBIX BEHIECTB B PA3HBIX arperaTHhIX COCTOSHUSX.
[[TapocTepKHEBBIEMOEIMMOJIEKYJT METaHa, aMMHUAKa, BOJIBI.

IIpakTnyeckas padora 1

[Tpuems! O6e3omacHo paboThl ¢ 000pyI0BaHUEM U BelecTBaMU. CTpOeHHE MIJIaMEHH.
IIpakTnyeckas padora 2

OuncTka 3arpsA3HEHHON NOBAPEHHON COJIH.

JlabopaTopHbIe ONBITHI:

PaccmoTpenue BemecTB ¢ pa3iuYHBIMHA (U3WMUYECKUMHU CBOWCTBAMHU. PaznmeneHue cMmecu ¢
MOMOIIbI0 MarHuTa. [IpuMepsl GU3HMUECKUX U XUMHUYECKHUX SBICHHM.

O3nakomieHue ¢ oOpasmamMu MPOCTHIX (METauTbl W HEMETaUIbl) M CJIOXKHBIX BEIIECTB,
MUHEPATIOB U TOPHBIX TOPO]I.

Paznoxenune ocHoBHoro kapoonara memau(ll). Peakius 3amMenieHust Mein Kene30M.
YupaxHeHus 4 3a1a4u:

VYrpaxHeHus Ha oTnpe/ieJIeHUEe BaJICHTHOCTH 3JIEMEHTOB B OMHAPHBIX COCTMHECHUSIX .
YrpakHeHus: Ha cocTaBieHue GopMys OMHAPHBIX COSTUHEHUH M0 U3BECTHOM BaJICHTHOCTH.
VhpaxHeHus Ha ONPEACICHHEe COCTaBa MPOCTEUIINX COCAMHEHHH 10 WX XUMHYECKUM
bopmynam.




VYipaxHeHus B COCTaBICHUN XUMUYECKUX YPAaBHCHUM.

Brrumnciienre OTHOCUTENHHOM MOJIEKYISIPHON MacChl BEIIECTBa 1o popmyie.

Boluncnenue MaccoBoil 10511 3JIEMEHTA B XUMUYECKOM COEIMHEHHUU.

YcTranoBneHue npocreiiei Gopmysbl BEecTBa 0 MacCOBBIM JIOJISIM AJIEMEHTOB.
Heo0xoaumoe o0opynoBanme:

[Tepuonnueckas cuctema xumuieckux 3meMenToB Jl. . Menneneesa. (ITCXD)
[NapocTepKHEBbIE MOAECIUMOJIEKYI.

Mopenu KpUCTauIM4eCKUX PEUIeTOK.

XUMUYECKUE PEaKTUBBI M 00OPYJIOBaHHWE B COOTBETCTBHHM C METOIMYECKHMMH YKa3aHHUSIMH K
JEMOHCTPALIMOHHBIM OIBITAM M MPAKTUYECKUM paboTam.

Tema 2 KucJsiopoa.

Kucnopon. Haxoorcoenue 6 npupooe. Ilonyuenue xuciopooa 6 Jnabopamopuu u
npomviuienHocmu. Qusuueckue u xumudeckue ceovcmea kuciopooa. l'openue. OKCHIBIL.
Ilpumenenue kucnopooa.Kpyezoeopom kuciopooa 6 npupoode. O30H, ANIOMPONUS KUCIOPOOQ.
Boznyx u ero coctaB. 3awuma ammocgheprozo 6030yxa om 3a2psA3HeHUlL.

JdemMoHcTpaumMu:

Ousnyeckue M XHUMHUYECKHE CBOMCTBa kuciopoga. llomydeHume u coOupaHue KuCIOpoja
METO/JIOM BBITECHEHHSI BO3JlyXa M METOJIOM BBITECHEHHS BOJbl. YCJIOBUS BO3HUKHOBEHHS W
MPEKpPALIECHUS TOPEHUS.

IIpakTnyeckas padora 3

ITonyuenue u CBOWCTBA KUCIOPOAA.

JlabopaTopHble ONBITHI:

O3znakomiieHHE ¢ 00pa3liaMu OKCHJIOB.

YnpaxkHeHus v 3a1a4u:

YupakHeHust Ha cocTaBiieHrne (OpMYIT OKCHIOB MO U3BECTHON BaJIC€HTHOCTH.

VrpaxHeHus B COCTAaBICHUN YPAaBHEHUHN PEAKIUI TOPEHUS CIOKHBIX BELIECTB.

Heo0xoaumoe o0opynoBanme:

[Tepuonnueckas cucrema xumudeckux sneMenToB Jl. 1. Menneneesa. (ITCXD)

XUMUYECKUE PEaKTUBBI M 000pYAOBaHHWE B COOTBETCTBHHM C METOAMYECKMMH YKa3aHHUSIMH K
JIEMOHCTPAIIMOHHBIM OTIBITAM U MPAKTHYECKUM padoTaMm.

Tema 3 Boagopon.

Bonopon.  Haxoowcoenue 6 npupooe. Ilonyuenue 6odopooa 6 nabopamopuu u
npomviuunenHocmu.  Puzuueckue U Xumuyeckue — ceoticmeéa  6000pooa. Bodopoo —
soccmanogumens. Mepul 6bezonacnocmu npu pabome ¢ 800opodom. [Ipumenenue 6ooopooa.
JdemoHcTpaumu:

[Tosryuenue Bomopoaa B anmnapare Kunma, mpoBepka Bogopoga Ha YMCTOTY, TOPEHHE BOJOPOA
Ha BO3/YX€ U B KHCIIOPOJIE, COOMpaHue BOIOPOAAa METOI0M BBITECHEHUEM BO34YyXa U BOJBI.
IIpakTHyeckas padora 4

[Tonydyenune Bogopo/1a U UCCIEIOBAHUE €TI0 CBOMCTB.

JlabopaTopHbIe ONBITHI:

BzaumopeiictBue Bogopona ¢ okcuaom meau (11)

YnpaxHeHus 4 3a1a4u:

VYrpaxkHeHus: Ha cocTaBieHHe (GOPMYI COETMHEHUHN TI0 U3BECTHOMN BaJIEHTHOCTH.

VYIpa)kHeHUsl B COCTaBIEHUN XUMUYECKUX YPABHEHUH.

Heo0xonqumoe odopynoBanue:

[lepnonnueckas cucrema xummuueckux 3neMeHToB /1. 1. Menneneesa. (IICXDJ)

XUMHYECKHE pPEaKTUBBI MU 000PYAOBaHHWE B COOTBETCTBHM C METOAMYECKMMM YKa3aHUSMHU K
JEMOHCTPALIMOHHBIM OIBITAM.

Tema 4 PacTtBopbl. Boaa.



Boga. Boga B mpupoje u cmocoObl €€ 04ucTKU. Adpanus BOIbL. Xumuueckue ceoucmaed
600vl1.B3auMoieiicTBHE BOABI C OKCUJIAMU METAJUIOB M HeMeTauIoB./ Ipumenenue 600vl. Booa —
pacmeopumens. Pacmeopumocms sewgecms 6 600e. Maccosas 0051 pacmeopesHo20 eewecmed.
JdemMoHcTpaumuu:

Amnanus Boasl. CuHTe3 BBl B3anMojeiicTBUE BO/IBI C HATPUEM, KaJIbIMEM, MarHUEM, OKCHJIOM
KanbIus, okcuaoM yriepoaa (IV), okcuaom pocdopa (V) u ucnbiTaHue NOJTyISHHBIX PACTBOPOB
WHUKATOPOM.

IIpakTuyeckasi pa6ora 5

IIpurorosneHue pacTBOPOB COJIEH € ONPEIEICHHON MacCOBOU J10JIEW PACTBOPEHHOIO BEIIECTBA.
YnpaxxneHus 1 3a1a4u:

Haxoxxnenne MaccoBoi J10J1d paCTBOPEHHOTO BEIIECTBA B paCTBOPE.

Bbruncnenre macchl pacTBOPEHHOIO BEIIECTBA M BOJBI JJisi MPUTOTOBIIEHUS pacTBopa
OIIPEEICHHON KOHIEHTPALINH.

Heo0xonqumoe o0opynoBanue:

[lepuonnueckas cucrema xumuueckux 3neMentoB 1. . Menneneesa. (IICXDJ)

XUMUYECKUE PEaKTUBBI U 00OpYAOBaHHWE B COOTBETCTBHM C METOAMYECKHMMH YKa3aHHUSIMH K
JIEMOHCTPAILIMOHHBIM OMBITAM U MPAKTHUYECKUM padoTaMm.

Tema 5 KosimuecTBeHHbIE OTHOLIEHHUS] B XUMHH

KonunuectBo BemectBa. Monbs. MonsipHas Macca U MOJSIpHBIA 00beM.3axkon Asoeadpo.
MounsipHblii 00beM Ta3oB. OTHOCHUTENbHAS INIOTHOCTH ra3oB. OOBEMHBIE OTHOUIEHHS ra30B IpU
XUMUYECKHX peakuusx. [Ipocrelinme pacueTsl 10 ypaBHEHUSAM XUMHUUYECKUX PEAKIIUM.
JdemMoHcTpaumMu:
XHUMHUYECKUE COCIMHEHMSI KOJIMUECTBOM BeLEeCTBA 1 MOJIb.
Ynpa:kHeHUs ¥ 32Ja4HU:
Bbluncinenuss ¢ MCHOJB30BaHUEM TIOHATHHA «Macca», «MOJIbY», «KOJUYECTBO BELIECTBAY,
«MOJISIPHASE MAcCay, «MOJIIPHBIA 00bEMY.
OObeMHbIE OTHOLIEHHUS Ta30B MPU XUMHUECKUX PEAKLIUAX.
PacyeTsl o ypaBHEHUSIM XUMUYECKUX PEAKIIUAMN.
Heo0xoaumoe o0opynoBanme:
[Tepuonnueckas cucrema xumudeckux 3meMenToB J1. 1. Menneneesa. (ITCXD)

Tema 6 Ba:kneiilue Kjiacchbl HEOPraHNYECKUX COeTMHEHMIA.

OcCHOBHBIE KJIACCHI HEOPraHMYECKUX coenuHeHuil. HomeHknaTypa HEOpraHMYecKuX
BCIIIECTB.

Oxcuabl. OKCHABI METAJUIOB M HEMETAIOB.Quzuyeckue u XuMuideckue ceolcmed,
noJyyeHue u npumMeHeHue OKCuoos.

T'uopoxcuowvl. Knaccugurkayus cuopokcudos.OCHOBaHU, KiaccU(UKAIUS U CBONCTBA:
B3aMMO/JICHCTBHE C OKCUIAMU HEMETAJIOB, KUCIOTaMU. Peaxkyus Heumpanuzayuu.

AMoTepHbIe OKCUIBI U TUIPOKCH/IBI.

Kucnotel, kmaccudukammsi ¥ CBOWCTBA: B3aMMOJICHCTBHE C METaUIaMH, OKCHIAMH
METAJJIOB. BBITECHUTENBHBIN PsAJl METAJLIOB.

KucnoTHO-OCHOBHBIE MHIAMKATOPBI.

Comun. Cpennue conu. BsauMmopeiicTBue coneil ¢  MeTalylaMH, KHUCJIOTaMH,
miesogamMu.Cnocobwl nonyuenuss coneti. CBsi3b MKy OCHOBHBIMHU KJIAaCCaMU HEOPTaHUYECKHX
COCIUHECHMI.

JdemoHcTpaumuu:

OOpa3upl OKCHAOB, KHCIOT, OCHOBaHWN W conel. HeWTpamuzamus Imeaoyd KUCIOTOH B
MPUCYTCTBUU UHUKATOPA.

IIpakTnyeckas padora 6

Pemienne »skcnepuMEHTanbHBIX 3a7ad MmO TeMe: «BaxkHeliine KiacChl HEOPraHUYECKUX
COCIUHEHUH. »



JlabopaTopHbIe ONBITHI:

OMBITHI, TOATBEP)KIAIOIINE XUMUUECKHE CBOMCTBA OKCHJIOB, KUCIIOT, OCHOBAaHUM, aM(OTEepHBIX
TUJIPOKCHUJIOB U COJIEH.

YnpaxxHeHus 4 3a1a4u:

PacueTsl 10 ypaBHEHUSM XUMUYECKUX PEAKLIUN.

Heo0xonqumoe odopynoBanue:

[lepunonnueckas cucrema xummuueckux 3mementoB [1. . Menneneesa. (IICXDJ)

XHUMHYECKUE PEAKTUBBI M OOOpPYJIOBAHHE B COOTBETCTBHHM C METOAMYECKUMHU YKA3aHHSAMH K
JEMOHCTPAIIMOHHBIM OTIBITAM ¥ MPAKTUYSCKUM padboTaMm.

Pa3nen 2 Ilepunoanyeckuii 3aKoH U MEPUOAUYECKAS CHCTEMA XUMHYECKHUX 3J1€eMEHTOB
. . MenpaeneeBa. CTpoeHue aToma.

Tema 7IlepuoanyecKkuii 3aKOH M TEePUOAUYECKASs] CHCTeMa XHMHYECKHX 3JIeMEHTOB
. 1. MengeneeBa. CTpoeHue aToma.

[lepBoHayanbHble TOHATHA KJIAacCU(UKAMM XUMHUYECKHX dJeMeHTOB. [lonstue o
rpynmnax CXOJHbBIX 3JIeMeHTOB.EcTecTBEeHHbIE CEMENHCTBaXMMHUECKUX 3JEMEHTOB: ILEJIOYHbIE
METAaJJIbl, TaJIOTeHbL. hiacopooHvle 2asbi.

[Tepuonnueckuii  3akon  [.M.Menaeneena. [lepuonuueckass  cucremMa  Kak

€CTeCTBEHHOHAyYHas KjIacCUu(PUKAIUSI XUMUYECKUX FTIEMEHTOB.
Tabmuunast ¢opma mpencTaBIeHUS KiIacCUPUKAMH XUMUYECKHX dyeMeHTOB. CTpyKTypa
tabnuubl «llepuonnyeckas cucrema xumudeckux anemeHtoB JI. . MenneneeBa» (kopomkas
¢opma): A- u b-epynnvl, nepuodvr. du3znyeckuili CMBICT MOPSIAKOBOTO (aTOMHOT0) HOMEDPA,
HOMeEpa Mepuo/ia U HoMepa rPyIIbl (AJIs SJIEMEHTOB A-TpyI).

CrpoeHue aroma: siApo U 3JIeKTpoHHas oOosiouka. COCTaB aTOMHBIX SiZiep: IPOTOHBI U

HeUTpoHbl. M30TONBL.3apsig aTOMHOTO s/Ipa, MACCOBOE YMCJIO U OTHOCUTEIIbHASA aTOMHAsl Macca.
Cospemennas (hopmyauposKa NOHAMUSL «KXUMUYECKUL DIeMEHNM .
DJeKTpoHHasi 000JI0UKa aTOMa: nOHAMUE 00 IHEPLeMUUECKOM YPOGHE (INEKMPOHHOM CllOe), e20
émKkocmu.3ar0NHEeHNE AIEKTPOHHBIX CJI0EB y aTOMOBAJIEMEHTOB MaJbIX
MEPUOIOB.DIeKMPOHHble  cXeMbl U dneKmponHo-epaguyeckue  gopmynvl. Coepemennas
dopmynupoexa nepuooutecko20 3aKona.

3HaueHue TMEePUOJNYECKOTO 3aKOHA I DPa3BUTHS HAYKU.JKU3Hb U HAYYHbLIL NOOBU2
Jl.U.Menoeneesa.

JleMoHCTpanum:

[Tepuonnueckas cucrema xumudeckux sneMenToB Jl. 1. Menneneesa. (ITCXD)

Pu3nyecKue CBOKWCTBA IIETOYHBIX METAJIIOB.

B3aumonelictBue okcua0oB HaTpus, MarHus, ¢ocdopa, cepsl ¢ BOJOH, UCCIEIOBaHUE CBOMCTB
MOJIyYE€HHBIX IPOAYKTOB.

B3anmopeiicTBue HaTpus U Kallns ¢ BOJOM.

Pu3nyecKue CBOKMCTBA TAJIONEHOB.

B3auMopeiicTBre alFOMUHUS C XJIOPOM, OPOMOM U HOJOM.

YupaxHeHus 4 3a1a4u:

VYrpakHeHus: Ha OCHOBHbBIE XapaKTEPUCTUKHU aTOMa XUMUYECKOTO JIEMEHTA.

VYipakHeHUs Ha CpaBHEHUE CBOMCTB XMMHUYECKUX DJIEMEHTOB HAa OCHOBAaHUU UX IOJIOKEHUS B
I[ICXD/1. 1. Menpaeneera.

Heo0xoaumoe o0opynoBanme:

[Tepnonnueckas cuctema xummuaeckux 3meMeHToB Jl. 1. Menneneesa. (ITCXD)

XUMHUECKUE PEaKTHBBI U OOOpYJOBaHHUE B COOTBETCTBHUH C METOJMYECKUMHU YKa3aHUSMH K
JIEMOHCTPAIIMOHHBIM OIBITAM.

Pa3nen 3CTpoenne BelecTna.



Tema 8 Xumnueckas cBsizb. CTpoeHHe BellecTBa.

DNEeKTPOOTPULIATEIbBHOCTHXUMUYECKUX  3JIeMEHTOB. (OCHOBHBIE BHJBl XHMHUYECKOM
CBSI3U:KOBAJICHTHAs] HEMOJSIpHAsl U KOBAJIGHTHAs MOJspHas CBs3b. MoHHAas cBsi3b. BasieHTHOCTB,
CTENeHb OKUCIICHHUSI, 3apsi]] HOHA.

JdemoHcTpaumuu:

Conocrapnenue (U3HKO-XMMHUYECKUX CBONCTB COEIUHEHUIl C KOBAJICHTHBIMH U HOHHBIMHU
CBSI3SIMH.

YnpaxxHeHus 4 3a1a4u:

VYhpaxHeHus Ha OINpEIeICHHE TUIAa XUMHYECKOW CBSI3U B COEJIMHEHMSIX; COCTaBJICHUE CXEM
o0pa3oBaHus CBSI3eH B COCTMHEHUSX.

VrpaxHeHus Ha ONpEJCICHUE CTENEHH OKHUCICHHS 3JIEMEHTOB B COCJIMHEHHMH; COCTaBJICHUE
(dbopMyIibl BelllecTBa MO CTENEHN OKUCICHUS 3JIEMEHTOB.

Heo0xoaumoe o0opynoBanme:

[Tepuonnueckas cuctema xumuieckux 3neMenToB Jl. . Menneneesa. (IICXD)

Psi anexkTpooTpuiaTeIbHOCTH XUMUUYECKUX 3JIEMEHTOB.

XUMUYECKHE PEaKTUBBI U 00OpYAOBaHHWE B COOTBETCTBHM C METOAMYECKUMHU YKa3aHUSIMU K
JIEMOHCTPAILIMOHHBIM OTBITAM.

Y4e0HO - TeMATHYCCKHUH IJIAH

Ne Tema KonndaectBo wacor | B Tom B Tom
o paboueit YUCICNPAKTH | YHCIIe
nporpamme Yec-KuxX KOHTPOJIb-
pabot HBIX paboT
1 | I[lepBoHaYa/IbHbIC XUMHUYECKHE 20 2 1
TTOHSTHSI.
2 | Kucnopog. 5 1 -
3 | Bomopon. 3 1 -
4 | PactBopsl. Bona. 7 1 1
5 | KonmndyecTBeHHbIE OTHOIIIEHUS B XUMUU. | O - -
6 | Baxnelimme Ki1acchl HEOPTAaHUIECKUX 11 1 1
COCMHEHHUI.
7 | Ilepnonuyeckuii 3aK0oH U 8 - -
MePUONYECKast CUCTEMA XUMUYECKUX
anemenToB /1. 1. Menpeneena.
CtpoeHnue aToma.
8 | Xumuueckas CBSI3b. Ctpoenue | 7 1
BEILIECTBA.
Pezeps 2
Hroro 68 6 4

COJAEPKAHUE YYEBHOI'O KYPCA XUMMUS 9 knacc 6a3oBbiii ypoBeHb (68uacoB)

IHoBTOopenue kypca xumun 8 kiaacca (5 4). [leppoanuecknii 3aK0H U NEPUOIUYECKAs CUCTEMA
xuM. snemeHToB JI. 1. MeHnaeneeBa B cBETE CTPOCHMSI aTOMOB. XUMHUYECKas CBsA3b. CTpoeHue
BemecTBa. OCHOBHBIE KJIACCHI HEOPTaHMYECKHX COCIMHEHHM: WX COCTaB, KiacCHU(UKAITHI.
OCHOBHBIE KJIacChl HEOPraHUYECKHX COCAMHEHMI: MX CBOWCTBA. Pacu€Tel Mo XMMHYECKUM
YpaBHEHUSIM.

Jemonctpanuu. Tabnuma «Buasl cBsazeity. Tabnuma « TUIIBI KPUCTATUTMUECKUX PEIIETOK)

Pa3znen 1. MuorooOpa3sue xumuiecknx peaxkuui (18 41).



Tema 1. Kimaccudukaruss XumMuueckux peakuuit (6 4)

Knaccugpukanus XUMHYECKMX pEaKkIMi, peaklMM COEAMHEHMs, Ppa3JIOXKEeHUs, 3aMEelICHus,
oOMeHa. OKMCIUTEIBHO - BOCCTAaHOBUTEJIbHBIE peakuuu. OKHUCIUTENb, BOCCTAaHOBUTEID,
Ipolecchl  OKUCIIEHUs, BoccTaHoBieHUs. CocCTaBleHHE YpaBHEHHH  OKUCIUTENIBHO -
BOCCTAHOBUTEIIBHBIX PEAKIMii C IOMOIIBIO METO/Ia SJIEKTPOHHOTO OaslaHca.

TennoBble 3¢ (eKThl XMMUYECKUX peakluil. DK30TepMUYECKHUE U SHAOTEPMUUECKUE peaKIUH.
Tepmoxumuueckue ypaBHeHHUs. CKOpPOCTh XMMHUYECKUX peakuuil. dakTtopsl, BIMSIOMIME Ha
CKOpPOCTh XUMHUYECKUX peakiuii. [leppoHavyanpHble NpeACcTaBIEHUs O KaTalln3e.

Hemoncmpayuu. [Jemoncmpayus onvimos, GblACHAIOWUX 3A6UCUMOCHb CKOPOCIU XUMUYECKUX
peakyuti om paziuiHvlx haKxmopos.

Tabauywr «Obpamumvle peaxyuu», «Xumuueckoe pasHosecue», «CKOpocms XUMUYECKOU
peakyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuyueckum ypagHeHUusm.

Ilpakmuueckan paooma Nel. H3zyuenue e1uanusn yciosuilt npo6e0eHuUs XumMuiecKoil peaKkyuu
Ha eé cKkopochb.

Oo6parumsble peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHUHU.

Tema 2. DnekTponutudeckas aguccoruanus (12 1)

XUMHUYECKUE PeaKliu, UAYIIUE B BOAHBIX PACTBOPAX. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. VIOHBI.
KaTtnons!l u annoHsl. ['uapatHas Teopusi pacCTBOPOB.

ONeKTpoJuTHYECKass AMCCOLMAIMUS  KUCIOT, OCHOBaHUM, coneld. Cnabble UM CHIIbHBIE
anekTponuThl. CTeneHbp IUCCONManuu. Peakuun WOHHOTO oOMeHa. YCIIOBUS TPOTEKaHUS
peakuuii oOMeHa 1O KOHLA. XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCIMHEHUI B CBETE NPEJCTABICHUN 00 3IEKTPOJIUTUYECKON IUCCOLMALUU U OKUCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PeaKIUsiX.

[TonsTHE O THIPONIHU3E CONEN.

Pacuémul no ypasnenusam xum. peakyuii, eciu 00HO U3 8ewecms 0aHo 8 usdvlmxe.
Hemoncmpayuu. Hcnvimanue pacmeopoé eewecme Ha 1eKmpUdeckyro npoeoouUMoCb.
Hsudicenue uoH06 8 21eKMputecKom noie.

Jlabopamophuie onvimul. Peaxyuu obmena medcoy pacmeopamu 371eKmpoaumos.
Ilpakmuueckan padoma Ne2. Pewenue skcnepumenmanvuvix 3aoay no meme «Ceoiicmea
KUC0m, 0CHOBAHUIL U COJlell KAK 3J1eKMpPOIUmosy.

Konmpononaa paooma Ne 1 no memam «Knaccuguxkayua xumuueckux peaxyuily u
«INeKmpoaumuuecKas OUCCouUuayuay.

Pa3nen 2. Muoroo0pasue BenecTs.

Tema 3. T'anorens! (4 1)

Hewmerannel. T'anorensl. IlonokeHne B NEpUOJUYECKON CHCTEME XHUMHUYECKHX 3JIEMEHTOB,
cTpoeHue ux atromoB. HaxoxneHue B npupose.

Pu3nyecKnue U XUMUYECKHE CBOMCTBA rajJoreHoB. [lonydeHne u npuMEeHEHHE TajJoreHoB. XJIop.
®dusnueckue M XHUMHYECKHE CBOWcTBa XJopa. IIpumeHenue xiopa. X10pOBOJOPOLI.
®usnueckue cpoiicTBa. [lomyuenne. ComnsiHas kucinora u ee conu. KauecTBeHHass peakuus Ha
XJIOpU]T — MOHBL. Pacmio3HaBaHue XJIOpUIOB, OPOMHUIOB, HOJIUIOB.

Hemoncmpayuu. Quzuueckue ceoticmsa 2anozenos. Ilonyuenue xnopogodopooda u pacmeopenue
e20 6 gooe.

Jlabopamopuvie onvimoul. Pacnosnaganue coNsAHOU KUCIOMbL, XI0PUOO8, OPOMUOOE, UOOUO08 U
tooa.

Ilpakmuueckan paooma Ne 3. Ilonyuenue conanoii Kuciomul u u3ydeHue e€ ceoicma.

Tewma 4. Kucnopon u cepa (6 1)
Kucnopon u cepa. [lonoxxeHnue B nepuoanYECKOM CHUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHUE
ux aroMoB. Cepa. Amotponusi cepbl. OU3NUYECKHE U XMMHYECKHE CBOMcTBa. HaxoxxneHue B



npupone. Ilpumenenue cepsl. CepoBomopon. CepoBonopoAHas KHCIOTa U €€ COJIM.
KauectBennas peakuus Ha cyabhua- nonsl. Okcun cepsi (1V).

Cepnass xuciora. XHMHUYECKHE CBOMCTBa pa30aBICHHOW W KOHICHTPUPOBAHHON CEpHOM
kucnoTel. KauecTBeHHass peakuus Ha cynbdar- HOHBL. XHMHUYECKHUE PpEaKIHMH, JIeKaIlue B
OCHOBE IIOJIy4YEHHsI CEPHON KHUCIIOTHI B IPOMBILIIEHHOCTH. [IpuMeHeHne cepHOM KUCIIOTHI.
Hemoncmpayuu. Annomponus kuciopooa u cepwvl. 3HAKOMCMEO C 00pasyamu NpPUpoOHbIX
cynbduoos, cyrvpamos.

Jlabopamopuwie onvimul. Pacnosnasarnue cynohuo-, cyrvghum- u cyivgham-uorHos 8 pacmeope
Ilpakxmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0ay no meme «Kuciopoo u cepay.

Tema 5. Azot u docdop (9 1)

A3zot u docdop. [Tonoxxenne B mepruOIMUECKON CUCTEME XUMUYECKUX 2JIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, (U3NYECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHHE W MpuMeHeHue. Kpyrosopor
azota B mpupoje. Ammuak. dusnueckue U XUMHUYECKHUE CBOICTBa, MOIy4YeHHE, TPUMEHEHUE.
Conn ammoHus1. A30THasi KHCJIOTa U ee cBOMCTBAa. OKHUCIUTEIbHBIE CBOWCTBA Q30THOM KUCIIOTHI.
[Tomyuenue a30THOM KUCIOTHI B J1a0opaTopuu. XHUMUYECKUE PEaKLUHU, JieKallue B OCHOBE
MOJTy4YEHHUsI @30THOM KUCIOTHI B MpoMbInuieHHOCTH. [Ipumenenne. Comu. A30THBIE yoOpeHusI.
dochop. Ammorpornus. Dusmueckue M xummueckue — cBoictBa. Okcua  ¢ocdopa (V).
docdopHast KHCII0Ta, €€ CONU U YA0OpEHHS.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 8 ode. O3HakomieHue ¢ oopasyamu
NPUPOOHBIX HUMPAmos, hochamos.

Jlabopamopuvie onwvimul. B3zaumooeiicmsue coneti ammoHusi co wenowamu. O3Haxomnenue c
asomuvimu u hocopHvimu YyOobpenusmu.

Ilpakmuueckasa paooma Ne5. Ilonyuenue anmuaxka u uzyuenue e2o ce0lcma.

Pewenue 3a0au na onpedenenue maccosou (06vEMHOU) 00U 8bIXOO0A NPOOYKMA PeaKyuu om
meopemuyecKu 603MONHCHO2O.

Tema 6. Yriepon u kpemuuii (8 1)

VYrnepon u kpemHuil. [lonoxeHne B MEPHOIUYECKON CHCTEME, CTPOCHUE aTOMOB. YTJIEPOJ.
Annorponusi. PuU3MUECKWE W XUMHUYECKHE CBOMCTBa yrieponaa. AncopOuus. YrapHbli ras.
VYrnekucnelil ra3. YronbHas KUcioTa U ee coiu. KauecTBeHHas peakius Ha KapOOHAT — UOHBI.
Kpyrosopor B nmpupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueas kuciora u ee Cou.

Crexkuio. I{emeHT.

Hemoncmpayuu. Kpucmaniuueckue pewemku aimaza u epaguma. 3Hakomemeo ¢ obpasyamu
NPUPOOHLIX KapOoHamos u curuxamos. O3HaAKOMAeHUe ¢ pa3IudHbIMU BUOAMU MONIUBA.
O3HakomneHue ¢ 8U0amu cmekia.

Jlabopamopnuie onvimol. O3HaKoMAeHUE CO CBOUCMBAMU U 83AUMONPEBPALYEHUAMU KAPOOHAMO8
u euopoxkapbonamos. Kauecmeennvie peakyuu na kapoonam- u CUTUKAM-UOHDBL.

Ilpakmuueckaa paboma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacnosnasanue kapoonamoe.

Pewenue 3a0au Ha evlyucienue maccvl Ui o6véma npooyKkma peaxkyuu no U3eecmHou macce
U 00BEMY UCXOOHO20 BeUJeCmBd, COOEPAHCAUe20 NPUMECU.

Konmponvnaa pavoma Ne2 no meme «Hememannoiy.

Tema 7. O6mue cBorictBa MeTayioB (11 1)

Merannel. [lonoxxkeHue B MEPUOJUYECKON CHCTEME, CTPOEHHUE aTOMOB. MeTayuinyeckasi CBS3b.
dusnyeckue cBoiicTBa. PsAn aKTMBHOCTH METAIIOB. CBOMCTBa MeTaioB. QOImMe crocoObl
nosrydeHus. CrijiaBbl METAJIIOB.

[Ilenounsie Metaisl. [lonoxkeHne B NEPUOAUYECKON CUCTEME, CTPOCHHE aTOMOB. Dusnueckue
1 xuMHuueckue cBoiictBa. [Ipumenenue. Haxoxaenue B npupoae.
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[Ilenouno3zemenpHble MeTaJUIbl. 1l0NOXKEHHME B NMEPUOAUYECKON CUCTEME, CTPOEHHUE ATOMOB.
®dusznyeckue W xumuyeckue cpoictBa. IIpumenenme. Haxoxnenwe B npupoae. Marauili u
KaJbIUi , UX BaXKHEHIHe coenuHeHus. JKeCTKOCTh BOJIBI M CITOCOOBI €€ YCTPAHCHUS.
Amomunuii. [lonokeHne B MEPUOJUYECKON CUCTEeMe, CTpoeHHE aroMoB. dDuznyeckue U
xumudeckne cpoiictBa. [Ipumenenme. Haxoxnmenue B mpupone. AMPOTEpHOCTh OKCHIA U
TUAPOKCHU/IA aTFOMHUHHUS.

Keneszo. IlonoxxeHne B NEPUOJMYECKON CHUCTEME, CTpoeHHe aroMoB. Dusnueckue u
xuMmudeckue coictBa. [Ipumenenuwe. Haxoxxnenwe B mnpupozae. Bakueilmme coeaumHeHUs
JKene3a: okcuabl, ruapokcuasl u conu skeneza (1) u xenesa (I1l). KauectBennas peakiust Ha
VOHBI.

Hemoncmpayuu. 3naxomecmeo ¢ obpazyamu 6adiCHeUWUx coeti HAmpus, Kaaus, NPUPOOHbIX
COCOUHEHULl KalbYUsl, pyoamu dcenesd, COeOUHeHUAMU altoMuHus. Bzaumooeticmeue wenounwvix,
WeN0YHO3eMENbHBIX MEMAN08 U antoMunus ¢ 6000u. Corcueanue dcenesza 8 KUCI0pooe U Xaope.
Jlabopamopuvie onvimovi. [lonyuenue 2cudpokcuoa anOMuHus U 83aumooelicmsue e2o C
kucromamu u wenouyamu. Ionyyenue euopoxcuoos suceneza(ll) u (Ill) u e3aumooeiicmsue ux c
KUCTOMAMU U Wen04amu.

Ilpakmuueckan paooma Ne7. Pewienue 3kcnepumenmanvHulx 3a0ay no meme «Memanivl u
UX COeOUHEHUA).

Konmponvnaa pavoma Ne3 no meme «Obuque ceoiicmea memasnoe»

Pa3nen 3. Kparkuii 0030p Ba)kHeilIMX OPraHu4ecKuX BellecTB.

[Ipeamer oprannueckod xumuu. Heopranumdeckue v OpraHuyecKHe COCAMHEHUS. YTIEpOJ —
OCHOBa JkM3HM Ha 3emsie. OCOOCHHOCTH CTpPOEHHsI aToMa yriepoJa B OpPraHMYECKHX
COCIMHEHUSX.

VYrneopopoasl. Ilpenensusie yriesogopoasl. Metan, stan, nponald. CTpyKTypHble (opMysibl
YIJI€BOAOPOAOB. ['OMonornyeckuid psii NpeieabHbIX yriaeBoaopo1oB. ['omonoru. @usznueckue u
XUMHUYECKHE CBOICTBA MpEAENbHBIX YIJIEBOJOPOIOB. Peaknuum ropeHue M 3aMeEILEHUS.
Haxoxnenue B npupone. [Ipumenenue.

HenpenenbHble yrieBoaopoabl. DTWICHOBBIM psiA HENPEIENbHBIX YIJIEBOJOPOAOB. JTUJIEH.
®du3znueckue M XUMUYECKHE CBOMCTBa sTwieHa. Peakuusa mnpucoenuHenus. KauecTBeHHbIE
peakuuu. Peakiusa nonmumepusanuu. [lommatunen. [Ilpumenenne stuiexa.

ALIETUJICHOBBIN  psAJl HENpENeIbHbIX YIiIeBOAOpPOAOB. AneruineH. CBOICTBa alleTHIICHA.
IIpumeHeHue.

[TpousBonHbIe yriieBo0ponoB. KpaTkuii 0030p OpraHMYeCKHUX COECIUHEHUH: OJHOATOMHBIE
CUpThl, MHOrOaTOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, Cl0KHBIE 3(DUPBI, KUPBI, YIIIEBOIbI,
AMUHOKUCIIOTHI, 6enku. Ponb 6eKOB B Opranusme.

[TonsiTe O BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTETICHb MOJIUMEpPU3AIUH. [Tonuatunen, MOJIUTIPOTUIIEH,
MOJIMBUHUIIXJIOPU.

Hemoncmpayuu. Mooenu monexkyn opeanuyeckux coeOuHeHutl, cxemol, madIuybsl.

Topenue y2ne6000po006 u oonapysiceHue npooyKmoes ux 20peHusl.

Obpa3zyvl Heghbmu u NPOOYKMO8 ux nepepabomu.

Buoeoonwvimul no ceoticmeam oCHOBHbIX KIACCO8 8euecms.

Pacuemnvie 3a0auu. Ycmanoenenue npocmetiuieti popmynsl eeujecmea no Macco8blm OO0AM
971eMEHMO8.

TEMATHYECKOE IIVIAHUPOBAHMUE (1o pa3aesam)

Ne/n | HaumeHnoBaHue KonunyectBo | KomuyectBo | Konrpouabnbie | IIpakTnueckue
pasaeJa 4acoB 10 4acoB B padoTbl padoThl
padouei
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nporpaMme | mporpamme
IloBTOpPEHME 3 5
Kypca xumum 8
KJjacca
MHuoroodpa3sue 13 18 1 2
XUMHYECKHX
peaxuuit
MHuorooépa3zue 41 38 2 5
BellecTB
Kpartkuii 0630p 10 7 1 -
BaKHEH M X
OpPraHu4ecKux
BelleCTB
Hroro 68 68 4 7

TpedoBaHus K pe3yJibTaTaM 00y4YeHUs!

Yuawuecs oonscnot 3name:

XUMHYECKYIO CHMBOJHKY: 3HAKA XHMHYECKUX AIIEMEHTOB, ()OPMYITBI XHMHUYECKUX BEIIECTB;
BaXHEHMIIINE XUMHUYECKHE TOHSATHUS: XUMUYECKUI SJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTENbHAS U
MOJIEKYJIIpHAas MacChl, MOH, XMMHUYECKasl CBsI3b, BEIIECTBO, KiacCH(pHUKAMA BEIIECTB, MOIIb,
MOJISIpHAs Macca, MOJIAPHBIN 00beM, XUMUYECKas pEakIus, KIIaCCU(PUKAIUS PEaKIUii;

OCHOBHBIC 3aKOHBI XMMHH: COXPAaHEHHUE MACCHI BEIIECTB, MOCTOSTHCTBO COCTaBa, MEPHUOIMISCKHIA
3aKOH.

nonokeHne MertaisioB W HemetaimioB B IIC JI.M. Menneneea, oOmime ¢usndeckue u
XUMHYECKHAE CBOWMCTBAa METAJJIOB M OCHOBHBIE CIIOCOOBI MX TOJTYYCHHS, OCHOBHBIE CBOWCTBA U
MIPUMEHEHUE BAKHEUIINX COSTMHEHHH MEIOYHBIX U MIEIOYHO3EMENLHBIX METAIIOB; aTFOMUHUS;
KaueCTBEHHBIC PEAKITNN Ha BAXKHEHUIITNE KATUOHBI 1 aHUOHEI.

MIPUYUHBl MHOTOOOPAa3usi YTIIEPOJIHBIX COSAUHEHHN ( M30MEPHIO); BHUIBI CBs3el (OIWHApPHYIO,
JIBOMHYIO, TpOWHYI0); BakKHeWIHe (YHKIMOHAIBHBIE TPYNIBl OPraHWYECKUX BEIIECTB,
HOMEHKIIATypPy OCHOBHBIX IPEICTABUTENEH TPYIII OPraHNIECKIX BEIIECTB;

CTpPOCHHE, CBOMCTBA M MPAKTHUECKOE 3HAUCHUE METaHa, dTHICHA, alleTUIeHA, OJJHOATOMHBEIX M
MHOTOaTOMHBIX CITUPTOB, U YKCYCHOM KHCIIOTBI; TIOHSATHE O CIIOKHBIX 3(Hpax, aMUHOKHCIIOTaX,
Oenkax | yTieBoAax; Peakiusix d3TepuuKaIiiy, MOTMMEPHU3AIIH | ITOTHKOHICHCAITHH.

Honoscrvt ymems:
HA3bIBATH: XUMUYECKUE BJIEMEHTHI, COEJIMHEHUS U3YUEHHbBIX KJIACCOB; U3YUEHHBIE BEILIECTBA I10
«TPUBUATILHOW) WIIM MEXyHAPOIHOW HOMEHKJIATYypE;
00BACHATH: PU3NIECKHI CMBICT aTOMHOTO (TIOPSTHOT0) HOMEpa XUMHUYECKOT0 DIIEMEHTa, HOMEP
TPYIIbl W TMepuoja, K KOTOPbIM JJIEMEHT NPUHAJICKUT B MEPUOJUYECKON CUCTEME
A .Menneneepa: 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB SJIEMEHTOB B MpeAeiax MajbixX
MEpUOJI0OB M TJIABHBIX TPYII; 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHWS;
MPUPOJTy XWMHUYECKOW CBs3M (MOHHOW, KOBAJICHTHOW, METAJUIMYECKOH); pOJb XWUMHHU B
(OpMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MHpa, B IPAKTHYECKOH
JIEATEIIbHOCTH JIIOJEH U CAMOI0 YYEHHKA
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®  XapaKkTepH30BaTh: XUMUYECKHE JIEMEHTHI (OT BOJOPO/IA 10 KAJIbIIKsI) HA OCHOBE MX TOJIOXKEHHS
B mepuoandeckoi cucreme J[.M.MenneneeBa U OCOOCHHOCTEH CTPOEHHS MX aTOMOB; CBS3b
MEXJIy COCTaBOM, CTPOCHHEM M CBOMCTBAMH BEIIECTB; XUMHUECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX BEIECTB; CBOWCTBA KJIACCOB XHUMHYECKUX DIIEMEHTOB (METaIOB), TPYIII
XUMHUYCCKHUX 3JCMEHTOB (IIEJIOYHBIX M MICJIOYHO3EMENIbHBIX METAJUIOB, TaJOTCHOB) U
BaXHEHITNX XMMHUYECKUX SJIEMEHTOB (IIOMHHUS, XKelle3a, cephl, a3oTa, ¢ocdopa, yriepomga u
KPEMHUS) B CBETE U3YUCHHBIX TEOPHIA;

e ompenesiTh: COCTaB BEUICCTB MO (opMyiaM, MPUHAIJICKHOCTh BEIICCTB K OMPEICICHHOMY
KJIaCCy COCAMHEHHM, TUIIBI XMMHUECKUX PEaKIUil, BAJICHTHOCTh U CTETICHb OKUCIICHHS dJIeMEHTA
B COCTMHEHMSIX, THIT XUMUYECKON CBSI3U B COOTHOIICHUSX;

® CcoOCTaBJATH: (OPMyNBI HEOPTaHWMUECKUX COCTUHEHHH M3YyYEHHBIX KIIACCOB; CXEMBI CTPOSHUS
atomMoB TiepBbIXx 20 namemeHTOB mnepuonmdeckoil cucrembl  J[.M.MenneneeBa, ypaBHEHUS
XUMUYECKUX PEaKIui;

e 00pamaThCH: C XUMHUYCCKOH MOCY 10 U JIA0OPaTOPHEIM 000PYI0BaHUEM;

®  pacmo3HaBaTh OIBITHBIM IyTEM: KHUCJIOPOJ, BOJIOPOJ, YIVIEKHCIBIA Tra3, pacTBOPBl KUCIOT U
IeNoveil; BaykKHee KaTHOHBI U aHUOHBI;

e BBIYHCJIATH. MACCOBYIO JOJIO XHMHYECKOTO dJeMeHTa Mo (opMylle COSAMHEHUS; MaCcCOBYIO
JTOJTIO BEIIECTBa B PACTBOPE; KOJMYECTBA BEIIECTBA, 00HEM I MacCy 1O KOJMYECTBY BEIIECTBA,
00bEMY WM MAcCe PearcHTOB WX NIPOAYKTOB PEaKIUu.

e /aBaTh omnpeaejleHUs U NPUMEHSATH CJeIYIOIIHEe MOHSITUS: CIUIABBI, KOPPO3US METAJIOB,
MEPEXOIHBIC JIEMEHTHI, aM(OTEPHOCTS;

e pelIaTh PacUYeTHHIC 33J]a91 C HCIIOJIb30BAHNEM BKHEHIIINX TTOHITHHA.

® pa3BICHATH HA MPUMePaX NPUYMHBI MHOTOOOpPA3Ws OPraHWYECKUX BEIISCTB, MaTepHANbHOE
€MHCTBO W B3aMMOCBSI3b OPTAaHMYECKUX BEIIECTB, NMPUYMHHO-CIEICTBEHHYIO 3aBHCHMOCTH
MEXJIy COCTaBOM, CTPOEHUEM, CBOMCTBAMH W TPAKTUIECKIM HCIIOJIB30BAaHHEM BEIIECTB;

o COCTaBJIAATh YpaBHCHUA XHUMHUYCCKUX peaKHI/Iﬁ MMOATBECPIKAAOIIUX CBOMCTBaA HU3YUYCHHBIX
OpraHNYCCKUX BCHICCTB, UX FTCHETUYCCKYIO CBA3b,

® BBINOJNHATH OOO3HAYCHHBIE B MPOTpaMMe OJKCHEPUMEHTHl W PAcIO3HABaTh Ba)KHEHIIHE
OpPTaHMYECKHUE BEIIECTBA.

®  nP0o60OuUmMb CAaMOCTOSTEIBHBIN TOUCK XUMUYECKOH WH(GOPMAIUH C UCTIONH30BAHUEM Pa3TMYHBIX
WUCTOYHWKOB (HAyYHO-TIOMYJISAPHBIX W3JaHWN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WHTepHeTa); MCMIONB30BaTh KOMIBIOTEPHBIE TEXHOJNOTHU Ui 00pabOTKM M Tepenadu
XUMHAYECKO HHPOPMAIIUH U €€ TIPEACTaBICHHs B Pa3IMUHbIX (hopMmax.

Yuamuecs: 10/LKHbI MCHOJIb30BATHL NPUOOpPEeTEHHbIE 3HAHUSI U YMEHHS B MPAKTHYECKOMH
NesITeTbHOCTH U MOBCETHEBHOM KU3HU /1151
e 0e3omacHoOro oOpaiieHus ¢ BEIIECTBAMU U MaTepHAaIaMH;

AKOJIOTHUYECKH TPaMOTHOTO IMOBEACHUS B OKPYKAIOIIEH cpesie;

OIIEHKH BITUSTHUS XUMHUYECKOTO 3arpsA3HEHUs OKPY KAIOIIeH Cpellbl HA OPTaHU3M YelIOBEKa;

KPUTHYECKOH OIeHKH HH()OPMAIIUHU O BEIIECTBAX, UCTIOIb3yEMBIX B OBITY;

MIPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIIEHTPAIUH.

MOJTyYeHUs 3HAHUW TI0 JIPYTUM y4eOHBIM MpeMeTaMm.

0OepeXHOTO M CO3HATEILHOTO OTHOMICHHUS K ce0e, OKPYKAIOIIUM, TPHPO/IE;

YIOBJICTBOPEHUST KOMMYHUKATHUBHBIX MOTPEOHOCTE B YyUYEOHBIX, OBITOBBIX, COIMAIbHO —

KYJIBTYPHBIX CUTYaIHSIX OOIICHUS;
MMOHUMaHUS B3aUMOCBSI3U Y4eOHOTro MpeaMeTa ¢ 0COOCHHOCTIMHU TPodeccHil v npoheCCHOHAIBHOM

NHO®OPMAIMNOHHBIE MATEPHUAJIBI
Oos3aTesbHAsSE JINTEPATYPaA JJIsl YHALIUXCSH
I'. E. Pyn3utuc, @. I'. ®enpaman Xumust. 8 xinacc: yaueOHUK-M.: [IpocBemenue, 2017,
I'. E. Pynsutuc, @. I'. ®enapaman Xumus. 9 knacc: yaueOHuk-M.: [Ipocsemenue, 2017.

Y4eOHO-MeTOoANYeCKUIT KOMILJIEKT.
1. Bpeiirep JI.M. Xumus. 8,9 kiracc: KOHTPOJIBHBIE B CAMOCTOSITEIIBHBIE PA0OTHI, TECTHI
JL.M.Bpeiirep. - Bonrorpan: Yuurens, 2016
13



I"apa H.H. [Iporpammsl 0611e00pa3zoBaTenbHbIX yupexaeHuil. Xumus. - M.: IIpocBenienue,
2015. -56c.

I'apa H.H. Xumus. KortposabsHabie u mpoBepounsie padoTsl. 8-9 kinacest H.H.I'apa. - JIpoda,
2014.
JlonoJIHUTeIbHAS JIUTepaTypa:

bpetirep.JI.M. Hectannaptaeie ypoku. Xumus. 8, 10,11 xmaccer / JI. M. bpetirep. - Bonrorpan:

Vuurens, 2014.

Hlykaiino A.Jl. TemaTuyeckue Urpel O XUMUU: METOIMYECKOe mocooue anst yuurenei / JI. /1.
[yxkaitno. - M.: TBopueckuii ieHTp «Chepar, 2015.

Bpeiirep JI. M. MeTtonndeckoe mocoOue 1mo XUMUM JJIs yJamuxcs 8 Kiiacca (OTBETHI Ha
sK3aMeHannoHHbIe Bompockl) /JI. M. bpeiirep. - Bonrorpan: Yuurens, 2015.

XuMHus B IIKOJIE: HAYY.-METO/I, )KYpH. - M.: Poccuiickas akagemus 0Opa3oBaHus; U3/1-BO
«enTpxummnpecey». — 2015-2016.

KymnapeB A.A. Dkcnpecc-Kypc 0 HEOPraHMYECKOW XMMHUM C TPUMEpaMu, 3aa4amu,
peakusamu. 8-9 kiaccel J1. J1. Kymnapés. - M.: IllkonsHas npecca, 2014.

Epemun B.B. COopHEK 3a/1a4 1 yIpa)XHEHUH, 110 XUMHH: IIKOJBHBIN Kype / B. B. Epemun, H.E.

Ky3bmenko. - M.: OO0 «M3patenbckuit nom «Onukc 21 Bek»; OO0 «MU3gatenbetBo «Mup u
obpazoBanue», 2015.

bornanosa H.H., MemepsikoBa JI.M. TecToBble MaTepuanbl AJsl OLIEHKH KauecTBa 00y4eHUs,
Xumus 8-11xknaccel, U3natensctBo "UuTtennekt- Llentp", Mocksa, 2016r.

HOP:
http://www.edu.ru/db/portal/sites/res _page.htm
www.openclass.ru/wiki-pages/185609
school-collection.edu.ru/catalog/pupil/
powerpt.ru/prezentacii-po-himiy/

Texnuuyeckasi OCHAIIEHHOCTH (paKTHUeCKAasl U MePCNeKTHBHAs) y4eOHOro nmpouecca

HaunmeHoBanue | KoJu-Bo
Hamypanvnvie 06vexmoi
Kosneknus MeTaioB M CILUIaBOB 15 mi.
Kosneknus niacTMacc 1 CMHTETUYECKUX BOJIOKOH 15 mr.
Konnekuust 06pa3iioB TkaHei 15 mr.
Kosneknys MuHepanoB U TOPHBIX TOPOJT 15 mr.
Habop XMMUYECKHX BELECTB, UCIOJIb3YEMBIX B OBITY 1 mr.
Mooenu
KOMIIEKT OCHOBHBIX TUIIOB KPUCTAJUIMYECKHUX PELIETOK 1 mr.
Habop a1 coctaBieHus Mapo-CTep>KHEBBIX 00bEMHBIX MOJETIEH MOJIEKYJT 15 mr.
IIpubopul, Habopwl nocydvl u peakmugos 0iisl 8bINOIHEHUA XUMUYECKO20 IKCNepUMeHma

BrITsDKHOM 1IKad 1 mr.
KommuiekT anexkTpocHabxeHus A1 KaOuHeTa XUMUHI | mr.
Beckl Texanueckue 15 mr.
CnupTroBKa 15 mr.
[TnuTka >nekTprudeckas gadopaTopHas 2 mr.
KommiiekT peakTuBOB Al MPOBEAEHUS J1a0OPATOPHBIX PAa0bOT yuyeHHuYecKui | 15 mT.
YHUBEPCAIbHBIN

Habop mepHoii mocyibl 15 mr.
Hab6op dapdopoBoii u dasiHcoBoil mocy sl 15 .
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http://www.edu.ru/db/portal/sites/res_page.htm
http://www.openclass.ru/wiki-pages/185609

Habop crekissHHOI MOCy bl UIsl XpaHEHUs PEaKTHUBOB U MPOBEJICHUS OIIBITOB

15 mrT.

ITatuB 71a00paTOPHBIA METAJUIMYECKUNA 15 mr.
Ilocobus na neuamnoul ocHose

CripaBOYHO-UHCTPYKTUBHBIE TAOIHIIBI IO XHMHH mpebyem
00HOBIeHUSA

Ilepuonnueckas cucrema xXumMudeckux 31neMeHToB JI.1.Menneneesa

DJIEKTPOXUMHUYECKUI Pl HANIPSIKEHUH METAIIJIOB mpebdyem
0OHOBNIeHUS

Texnuueckue cpeocmea

MenuanpoexTop (1 mrT.) mpebdyem
00OHOBNIeHUS

WNurtepaktuBHas gocka (1 mr.)

Kommwtorep (1 mT.) mpebyem
00HOBIeHUSA
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