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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma 1o XuMuu Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMUs
JUIsl 8 Kjlacca pa3paboTaHa B COOTBETCTBUU C (peiepajbHBIM TOCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHIAPTOM OCHOBHOTO oO01Iero odpaszoBanus (nanee — GI'OC
00O0O), yTBepkAeHHBIM MpUKa3zoM MuHHUCTEpCTBa MpocBelieHus: Poccuiickoit
Oenepanyu ot 31.05.2021 Ne 287, ¢ uBMEHEHUSAMHU B COOTBETCTBUHU C MPUKAZOM
MunucrepctBa npocsemienus: Poccuiickoit ®enepanuu ot 18.07.2022 Ne 568, Ha
OCHOBE ¢denepanbHOit  00pa3oBaTENbHON MPOTpaMMbl  OCHOBHOTO — OOIIIETO
obopazoBanus (mainee — DOII OOO), yTBepx)AcHHOW MprKazoM MUHHUCTEPCTBA
npocsemenns Poccurickont @enepanyu ot 18.05.2023 Ne 370.

N3yuyeHne XUMHUM HAa YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTUSA MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOYy4YaroIUXCs, Ha MPOAOKEHHE OOYy4YeHMsT Ha YPOBHE CpPEIHETO
oO1iero oOpa3oBaHusI.

3HaHME XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT GopMHUpPyEMbIe XUMHUEH MPEACTABICHUS O MPEBPAIICHUSX YHEPTUU U
BEIIECTB B MPHUPOAE, O IMYTAX PEIICHUS TI00ATbHBIX MPOOJIeM YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, HJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
npo0JieM, MPoOIEMbI SKOJIOTHYECKON 0€30MaCHOCTH, MPOOJIEM 3IPABOOXPAHCHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTHS U
dbopmMupoBaHUsT  KyJbTyphl  JMYHOCTH  OOy4armuxcsi, UX oOmed u
(GyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbI U YEJIOBEKA, SIBJISETCS KIFOYEBBIM HTAllOM B
(bopMHpPOBaHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpaszoBaHue 00yUYarOIUXCS.

JlanHble HampaBiieHHs B OOYYEHMHM XMMHUM OOECNEYMBAIOTCS CHElU(pUKON
COJIEpKaHMs TIPEAMETa, KOTOPBIM SIBISETCS TMEIaroru4ecku aJanTUPOBaHHBIM
OTpPaXEHUEM ONPEIEICHHOT0 3Tana Pa3BUTUS XUMHH.

VYriyOnéHHbli Kypc XMMUU OCHOBHOTO OOIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHUCTEMbI IEPBOHAYAIBLHBIX MOHSATUN XHUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIATAIONINX MPEACTABICHUN OOIIeH XUMUU U
OT/ICJIbHBIX 3HAYUMBIX MTOHATUI OPraHUYECKOW XUMHUH.



CtpykTypa coaepKaHHsl MPOTpaMMbl MO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoaa Kk e€ u3ydeHuto. CoaepikaHue CKJIaJbIBACTCS M3 CUCTEMBbI
MOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHSATUN O XUMUYECKOU
peakuuu. O0e 3TU CUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

IpEeCTaBICHUN 00 ANEKTPOIUTHIECKON JUCCOIUAIINH BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBy TeopeTnyeckux 3HAHUI TOJOKEHBI IMIHMPUUYECKH TOTyYCHHBIC
¢dakThl. TeopeTuueckre 3HaHHs Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO YPOBHS
K JpyroMy U O0O0€CTeuYMBaIOT OOYyYalomMUMCS BO3MOXHOCTh OOBSCHITH U
IPOrHO3UPOBAaTh CBOMCTBA, CTPOEHHME M OOJACTH MPAKTUYECKOTO MPUMEHEHHUS
U3y4aeMbIX BELLECTB.

OcBoeHHE  coaepKaHMA  TNPOTrpaMMbl O  XUMHUM  MPOUCXOAUT  C
UCIOJIb30BAaHUEM 3HAHMM M3 paHee M3YyYEHHBIX Y4YE€OHBIX MPEIMETOB:
OKpYXalolui Mup, Ouosjorus, ¢Qusnuka, MareMmaruka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma OCHOBHOTO 001Ier0 00pa3oBaHUs MO XUMHUU (YriTyOJIEHHBIN
YPOBEHb) OpPHEHTHPOBAHA HAa COXpaHEHHE (PYHIAMEHTaJbHOTO Xapakrepa
oOpazoBaHus, cnenuPuku y4yeOHOro MmpeaMeTa U OOECIEUEHUE YCIEIIHOTO
oOyyeHHs Ha CJeAyIolleM YpoBHE oOpa3oBaHud. B mporpamMme Mo Xumuu
peanu3yeTcsl pa3BUBAIONIas M MPaKTUYECKash HAMpaBIEHHOCTh OOyUEHHUs XHUMHH,
mupdepeHumanuss  00ydeHHs,  BKJIOYAIOWAs  MNPOPWIbHYIO  MOJATOTOBKY
oOydJarommxcs M TMOCJHEAYIolee CaMOOMNpeeTIeHe B BbIOOpPE HapaBICHUS
oOy4eHus B MpOUIBHBIX KJIaccax.

VYrnyOnéHHoe UW3ydeHHEe XMMHMM  CIIOCOOCTBYET  peaju3aluu  3ajad
npo(hecCHOHANBHOM OPUEHTALMU U HANIPaBJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KXIOMY 00ydYarolmemycsi HpOsSIBUTh CBOM HHTEJUIEKTyallbHble U TBOPYECKUE
CIIOCOOHOCTH TIPH  U3YYEHUH Y4eOHOro TmpeaMera, HEOOXOaUMbIe IS
IPOJIOJDKEHUS 00pa30BaHus U TalIbHEUINEH TPYAOBOM NeATETLHOCTH.

[Iporpamma 1o xumMuu (yrayOn€HHBIM YpOBEHB) TMpeIHA3HAUEHA JUIs
UCIIONb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIONIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MPOPUIBLHOTO) H3YUYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4a€MON Ha YIJIyOJICHHOM YPOBHE,
peanusyrTcs B nporecce GopMUPOBaHUS 3HAHUI OCHOB XMMHUYECKOW HAayKH Kak
001acTH COBPEMEHHOTO €CTECTBO3HAHMS, OOJIACTH MPAKTHUYECKON NeATEITHHOCTH
YelloBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajada ydeOHOro
MpeIMETa COCTOUT B (POPMUPOBAHUYU CUCTEMBI XUMUYECKUX 3HAHUNA — BAKHEHIITHX
(bakToB, MOHSATUMN, 3aKOHOB U TEOPETHUECKUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHMI
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B MPUOOIICHWH K HAyYHBIM



METO/JAaM TO3HaHUS IPU M3YYEHUM BEUIECTB M XUMUYECKHX pPEaKLUi,
(GbopMHpPOBAHUY U PA3BUTUHM MO3HABATENBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEIHEBHOM KU3HH.

[enun uzydeHus: XUMUU OTPAXKaIOT HAMPABIEHHOCTh OOYUYEHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOIEH KyIbTYPHI.

W3ydeHne XMMUM HAIIPABJICHO HA JOCTUKEHUE CIECAYIOIINX LEIEeH:

dbopMUpOBaHHE HWHTEIJIEKTyaJlbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

dbopMupoBaHHE  CHCTEMBl XHMHUYECKMX 3HAHUH KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JUIsI IOHUMAHHS XUMHUYECKOM
CTOPOHBI SIBJICHHH OKPY’KAIOIIETO MUPA, OCBOCHUE SA3bIKA HAYKH;

npuobiieHue oOydarIUXcsi K CaMOCTOATEIbHOW I103HABAaTEIbHOU U
UCCJIEIOBATEIBCKOW  JIESTENIBHOCTH, K  HAay4YHbIM  METOJAaM  IO3HaHuA,
(GbopMUpOBaHKE MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUH;

¢opMupoBanue  oOmeld  (QYHKUMOHAIBHOM M €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYCHHBIC NPU H3Y4YCHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

pazBuTHE Yy oOOydarouuxcsi HMHTEpeca K H3YyYEeHHUIO XUMHUHU U cdepam
NEeSATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAUUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILIETO MPOQUIIS U HAPABICHHOCTU JaJIbHEHUILIET0 00yUYeHUs;

OCO3HAaHHE LIEHHOCTH XMMWYECKUX 3HAHWUW B ’)KU3HHU YEJIOBEKA, NOBBIIIEHUE
YPOBHSI 3KOJOTUYECKOW KYJIbTYPbI, HEIPHUATHE IECUCTBUM, NPUHOCALIUX BpEX
OKPY’KAIOIIEH CPEE U 3I0POBBIO JIHOJICH;

npuodpeTeHne 00y4aroIMMHUCS OTbITa CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIUH ), HEOOXOIUMBIX JIJISl pa3IMYHbIX BUJIOB 1E€ATEILHOCTH.

Cornacao yuebnomy mrany MBOY COII Ne 31 wumenu [I.A.
bepaunuesckoro Ha 2023-2024 y4eOHbIi TOJ HA U3YYCHHE MPEIMETa XUMUS B
8 Kiracce oTBOIMTCA 3 4yaca B Hememro, 4ro cocrtaBisier 102 gaca B rox. B
COOTBETCTBHM C KaJleHAapHbIM yuyeOHbIM rpadpukoM MBOY COII Ne 31 umenu
I'.A. bepauueBckoro Ha 2023-2024 y4yeOHbIN TOJ Ha peaanu3aluio MpOrpaMMbl 10
NpeAMETY 3aljlaHupoBaHO 98 yacoB(TeMaTHUeCKOe IMJIaHUPOBAHHE COCTABJIEHO C
Y4E€TOM TOCYAAPCTBEHHBIX MPa3IHUYHBIX IHEW, onpeneneHHbix [IpaBuTenbcTBOM
P®). OcBoenue conepkanus MpOrpaMMbl 1O MpeAMETY OyaeT 00ecreyeHo 3a cueT
yacoB 0000IIEHUsI ¥ TOBTOPEHHUS U3YYEHHOTO MaTepHalia Mo NpeaMery.

COAEPKAHUE OBYUYEHUSA

8 KUIACC



IlepBoHavyaibHbIe XUMHYECKHE TOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Terna u
BemiecTBa. Duznueckue W XUMHYECKHME CBOMCTBA BEUIECTB. ArperaTHble
cocTostHusL BemlecTB. [IOHATHME O TEOPETHYECKUX W SMIUPHYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpeacraBieHnss 0 HaydyHOM IO3HAHWHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHNE, IKCIIEPUMEHT, MOCIIMPOBAHUE,
BblunciicHue. [IpencraBienuss 0 HaydyHOM MO3HAHWUM HA TEOPETUYECKOM YPOBHE:
Hay4dHbIe (haKThl, IPOOIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHUYECKOU WH(DOpMaIuy.

[Tonsitue 0 MeTomax pabOThl ¢ XUMHUYECKUMH BemecTBamu. O0opymaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEIIIECTBAMHU U JTAOOPATOPHBIM 000pPYIOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOIHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPaJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Mertaibl © HemeTauibl. BemecTBa MOJNEKYISIPHOTO W HEMOJIEKYJISIPHOIO
CTpPOEHHUS.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB I10
dbopmynam OMHApHBIX COEJUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCMHEHUN MO BAJIEHTHOCTH »3JIeMEHTOB. (OTHOCUTENIbHAs aTOMHAs Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxxienue npocTeiiiieir popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEHUU. MonspHas Macca cmecH BelecTB. MousbHas H0Jist
XUMHUYECKOTO dJIeMEHTa B coeAuHEeHHH. Haxoxnaenue mnpocreimei GhopMyibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakIui. 3aKOH COXPAHEHHUSI MACChl BEILIECTB.
ATOoMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XuMu4eckue ypaBHEeHHS. THUITBI XUMHUYECKUX peaKIuid (COeTUHEHUS, PA3JIOKEHNUS,
3ameleHus, ooMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMUYECKON TIOCYJI0M, C TpaBwiIaMu pabOThl B JjabopaTopuu W TpUEMaMU
oOpamenusi ¢ jabopaTopHbiM  oOOpynoBaHueM. I3ydenwme u ommcanue
bu3nYecKuX CBOWCTB 0Opa3lOB HEOPraHWUYECKHX BEIIECTB — METAUIOB U



HeMeTauioB. HaOmonenne ¢usnuecknx (IUIaBIEHWE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAIUs BOJAbI) M XHMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 00OpaslamMu BEIIECTB
KoiauuectBoM 1 Mmonbs. HaOmionenne W onucaHue TPU3HAKOB MPOTEKAHUSA
XUMHUYECKUX peakiui (pasziiokeHHe caxapa, B3auMOJCHCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHWM, B3aUMOJIEUCTBUE keie3a ¢ pacTBopoMm conu meau (II). Mzyuenue
cioco00OB  pazieneHus cMmeced (C  MOMOIIbIO MarHuta, (QUIBTpOBaHUE,
BBITIAPUBAHUE, TUCTIILIALINS, XpoMaTorpadus), IpoBeIeHNE OYNCTKA TOBAPEHHOMN
comu. HabmoneHne W ommcaHue OMBITOB, WILTIOCTPUPYIOMINX 3aKOH COXPaHCHUS
MAacCCBI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenns o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00EM Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
OmnpeneneHrne OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOIo BEIIECTBA 10
W3BECTHOM OTHOCHUTENBHOM IUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMUYECKUX PEAKIHUSIX.

Kucnopoag — smeMeHT W mpoctoe BemecTBO. HaxoxkIeHue Kuciopoja B
npupoze, puzndeckue U XMMUUYECKHE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
[Iponecchl okucneHus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
Cnoco0sbI moTyueHHs KUCIopoa B 1abOpaTopuu U MpOMbILILIEHHOCTH. [loHsITHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YEHUE ISl IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TennoBoli 3p(}EeKT XUMHYECKOW peakUuuu, TEPMOXMMHUYECKHE YpaBHEHUS,
AK30- U DHJIOTEPMUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM 3 dexre.

Bomopon — anemMeHT m mpocrtoe BemectBo. HaxoxxaeHue Bogopona B
npupoae, GUMYECKHEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonydenus. [lonsitue o kucnorax u consx. Mcronp3oBaHue Boaopoaa B Ka4eCTBE
TOIJIUBA.

Bopa. ®usnueckue cBoucTBa BOoAbl. Boma kak pacrBoputenb. PacTBOpEI.
HacepilieHHble ¥ HEHACHIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
dakTophl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CniocoObl BhIpaKEHUs KOHIIEHTPAIIMK PACTBOPOB: MaccoBas JOJs paCTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIIEHTpauus. Poib pacTBOPOB B NPUPOAE U B KU3HU
YEJI0BEKA.

Xumuueckne cBoiictBa BOAbl. IloHstne 00 ocHoBaHusx. Illongarue 00
MHaMKaTopax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE TPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcunbl. Kiaccudukanmys
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W



HecosieoOpasyromue. MexayHapoaHas HOMEHKIATypa OKCHIOB. TpHBHAIBHBIE
Ha3BaHMs OKCHAOB. OU3NUECKHE U XapPAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[Tony4yeHne OKCUIOB.

[IoHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPKAIUX KHUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOJAEICTBHE C METAJJIAMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMHU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
MpUPO/JIe, MPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHoBanus. Krmaccudpukanuss OCHOBaHH: IIENOYM W HEPACTBOPHUMBIC
OCHOBaHUA. MeXayHapo1Hasi HOMEHKJIaTypa OCHOBAaHUM. TpUBHAIbHBIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBONCTBa (B3aMMOJCHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTaMHU U COJIIMH) M CHOCOOBI mojydeHus. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA MPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
U TIOJTyYEHUE.

Conmu  (cpemHue, KHUCTbIe, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coied. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHYECKHE CBOMCTBA Ha INpuMepe cpenHux cosed. [lomydyenue
COJIEH.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

DKCHEPUMEHTAIILHOE N3YUYEHHE BEILIECTB U SIBIICHUM:

KOJINYECTBEHHOE OMPEAECIICHUE COAEPKAHUS KUCI0POJia B BO3IYXE;

MoJIy4yeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYCHUE CBOMCTB KHUCIOPO/Ia;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAICHUS TOPECHHUS;

O3HAKOMJIEHUE C 00pa3lilaMyu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3auMoJielicTBIE Bogopoaa ¢ okcuaom meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PAcTBOPEHHSI BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEIIIECTBA;

[IPUTOTOBJICHUE PACTBOPOB C OIPEHACICHHOW MOJIIPHOW KOHLEHTpaluen
PAaCTBOPEHHOT'O BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIaMH (HATPUEM U KaJIbIIEM );

ONPEAEIEHUE PACTBOPOB KUCIIOT U LIEJIOYEN C IIOMOIIBIO UHAUKATOPOB;

HCCJIeIOBAaHNE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3yueHue B3aumojierictBus okcuaa Menu (I) ¢ pacTBopoM cepHOM KUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUA HEUTPAIU3aLlNH;



MOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO MeTasia
JpPYTUM U3 PacTBOpA COJIH;

B3aMMOJICHCTBUE TUAPOKCHUA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pElIEHHE DHKCIEPUMEHTAJIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COEAUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
jemeHTOB /I. U. MenaeseeBa

Crpoenue aToMOB. XuMuueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuu.

[lepBble TOMBITKK KIAaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynnax (ceMemcTBax) CXOAHBIX 3JIEMEHTOB: IIEJOYHBIX U MIEJIOYHO3EMEIbHBIX
MeTaJlJlaX, TajoreHax, MHEPTHHIX (OJaropoAHbIX) razax. OJIEMEHThI, KOTOpbIC
o0Opa3yroT aM(poTepHbIE OKCHJIBI ¥ TUIPOKCHIBI.

[lepuoauueckuii 3aKOH. OTtkpblITHE ITepuoauueckoro 3aKOHa.
[lepuonnueckas cucremMa xumuueckux onemeHtoB [, WM. Menzgeneesa.
Kopotkonepuoanass u jiuHHONEpuoaHas ¢opmbl Tadmuisl «llepuonnueckas
cuctemMa xumuueckux snemeHToB [. YI. MenneneeBay. [lepuonast u rpymmsl (A- u
b-rpymer).

Crpoenne aromoB. CocTtaB aTOMHBIX sifgep. HM3o0Tombl.  DNEKTPOHBI.
DJeKTpOHHAs OpOUTANIb. DHEPreTUYCCKHE YPOBHHM M MOJYPOBHU aToMma: s-, p-, d-
opOuTanu. DNEKTPOHHbIE KOH(UTypallud U 3JEKTPOHHO-rpaduyeckue (opMyIibl
aToMOB. DU3MYECKUN CMBICI MOPSIKOBOIO HOMEpPA, HOMEpA MEepUoJa U TPYIIIIbI
anemeHnTa. CTpOeHHE SJEKTPOHHBIX O0O0JOYEK aTOMOB MEPBBIX 20 XUMHYECKUX
anemeHToB llepuommueckoin cucremsl JI. M. MengeneeBa: pacnpeneneHue
AJIEKTPOHOB MO DJHEPreTHUYECKUM YypPOBHSM, TMOJYPOBHSIM U  OpOUTANISIM.
®usnueckuid cmpica [leproauueckoro 3akoHa.

DNEeKTPOOTPUIATEILHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHUYECKAsl CBS3b.
Buasl XMMUYECKOW CBSI3U: KOBAJEHTHAsl TOJISIpHAst CBSI3b, KOBAJICHTHAs
HETOoJISIpHAs CBSI3b, MOHHAS CBs3b. MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOW U
WOHHOW  CBSI3W.  OJJICKTPOHHBIE M CTPYKTypHble  (OPMYJBbl  BEIIECTB.
Kpucrammueckue u amopdHbie BemecTBa. THMBI KPUCTALUTMYECKUX PEIIETOK:
WOHHAsA, aTOMHAsi, MOJICKYJISIpHAS U UX XapAKTEPUCTUKH.

Crenenp oxwucienus. OrnpeneneHue CTENEeHEeH OKHUCICHUS aTOMOB B
OuMHapHBIX  coenUHEHUsX.  OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Ipomecchl OKHUCIEHUS U BOCCTaHOBJICHUSA. OKHUCIUTEIM W BOCCTAHOBUTEIIU.
CocrapiieHUE ypaBHEHHUMN MTPOCTHIX OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUN U
paccTaHoBKa B HUX KOA(D(PUITMEHTOB METOJIOM AJIEKTPOHHOTO OajaHca.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

O3HaKOMJICHHE ¢ 00pa3IlaMyi METAJNIOB U HEMETAJIOB;

MOJIETUPOBAHUE CTPOEHUS MOJIEKYJl TMPU TOMOIIUA PUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MPOBEJECHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  HPUMEPhl  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEeaKIUid (TOPEHHE, PEAKIIUU PA3IIOKEHUS, COCTUHEHUS ).



MexnpeaMeTHble CBSA3H

Peanuzanus MexXnpenMeTHBIX CBsi3eH IMpH W3yYeHHMM XUMHUHM B 8 Kiacce
OCYILECTBIISICTCSI 4epe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HOHSATHUH, TaK ¥ MOHIATUN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAayKaX.

OOmu1re ecTeCTBEHHO-HAayYHbIE MTOHATHUS: ABJICHHE (IIpOIecC), HAyYHbIH (akT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHaliW3, CUHTE3, Kilaccu(uKaius, MEePUOJAUYHOCTD,
HaOJI0/IeHNe, SKCIIEPUMEHT, MOJICIIMPOBAaHIE, U3MEPEHUE, MOJIEIb.

®dusuka: sBIEHUS TNPUPOABI, (U3HYECKUE SBICHHS, BEIIECTBO, TeEJO,
¢u3nveckue BEIMYHMHBI, CIWHUIBI HM3MEpeHHs, O0BEM, Macca, arperaTHble
COCTOSIHHE BEIIECTBA, aTOM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, MOJIEKYJa,
CTPOCHHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAIUIMICCKHX) TEJ, dJICKTPUICCKHUN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

['eorpadusa: armocepa, ruapochepa, MuUHepanbl, TOpPHBIE MOPOIHI,
NOJIE3HBIE HCKOTIAeMbIe, TOTTUBO, BOJIHBIE PECYPCHI.

Texuomnorust: TexHocdepa, IPOU3BOJICTBO, XUMUYECKHE TEXHOJIOTUH, CHIPbE,
KOHCTPYKIIMOHHBIE MaTepHaIIbI.



[VDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30BAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B X0/€ OOyUeHHs
XUMUU B €IUMHCTBE Yy4eOHON M BOCHHUTATENILHOM MACSATENBHOCTU OOpa30BaTEeIbHOW OpraHU3allMd B COOTBETCTBHH C
TPaJAUIIMOHHBIMU POCCUMCKUMU COIUOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, MIPUHATHIMU B OOIIIECTBE
npaBWJIaMl U HOpPMaMy TOBEJEHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS W COIMAIU3ALUU
00yUaronmxcs.

JIMYHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OTBITA ICSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBJICHUE IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HAYYHOMY U MCTOPUUYECKOMY HACJIENIUIO,
MOHMMAHUE 3HAYCHUSI XUMHYECKOM HAYKH U TEXHOJOTHHM B JKM3HM COBPEMEHHOIO OOIIECTBA, B PA3BUTHUH SKOHOMHKU
Poccun u cBoero pervosna;

2) rpaskaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUE O COLMAJIBHBIX HOPMaxX M MPaBWIaX MEXKIMYHOCTHBIX OTHOIICHHM B KOJUJICKTHBE, MPOSBICHUE
KOMMYHUKATUBHOMN KyJbTYpPbl B pa3HOOOPA3HON COBMECTHOM JIEATEILHOCTH;

CTpEeMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIY B TIpoliecce y4eOHON U BHEYUEOHOMU e TENbHOCTH;

TOTOBHOCTh OIIEHUBATh CBOE MOBEJECHUE U MOCTYIKU CBOMX TOBAPHILECH C MO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM
C YUYE€TOM OCO3HaHUSI MOCIEACTBUM MOCTYIKOB,;

3) popMUpPOBAHUSA HIEHHOCTH HAYYHOI' O MIO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEHIECTBE M XMUMHUYECKOW PEaKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U HEOOXOAUMBIC JUIsl TOHUMAHHUSI CYIITHOCTH HAYYHOU KapTUHBI MUPA;



OCO3HAHUE [IEHHOCTH HAYYHOTO MO3HAHUA JIJIs Pa3BUTHUSI KaXKIOT0 YeJIOBEKa M MPOU3BOJUTEIIBHBIX CUJI OOIIECTBa B
L[EJIOM, POJIM U MECTAa HAYKU «XHMUS» B CHCTEME HAYYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPO/IBI,
B3aHMOCBSI3SIX YEJIOBEKA C TPUPOAHON U TEXHOJIOTUYECKON CPENOM;

Mo3HaBaTelibHas MOTHUBAIMSI M MHTEpEC K OOYYEHHUIO0, TOTOBHOCTh M CIOCOOHOCTh K CaMOpPa3BUTHUIO H
caM00Opa30BaHUIO, K UCCIIEI0BATEILCKON JAEATEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HaIpaBJICHUS M YPOBHS JaJIbHEUIIIETO
oOyJeHUS;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKAa Ha 3JI0pPOBBIM 00pa3
JKU3HHU, OCO3HAHUE TOCIEACTBUN W HENPHUSATHE BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS aIKOTOJS, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH COOJIO/IEHHS TMpaBUil O€30MacCHOCTH MPH OOpPAIIEHUH C XMUMHUYECKUMHU BEIIECTBAMU B YYEOHBIX U
YKU3HEHHBIX CUTYaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYJIOBOM JEATEILHOCTH KaK €CTECTBEHHOM MOTPEOHOCTH YEJIOBEKA U K
MCCJIeI0OBATENHLCKON JESTEIPHOCTU KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE UHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMUEH, B TOM 4uciie K podeccusiM HayqyHoU cdepbl, 0CO3HAHUE
BO3MOXHOCTH CaMOpeaIn3aluu B 3Toi cdepe;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHNE HEOOXOIUMOCTH OTHOIICHHS K TPUPOE KaK UCTOYHHUKY >KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJbTYpbhl: MPUOOPETEHUE OMbITA TJIAHWPOBAHUS TMOCTYIKOB M OILIEHKH X
BO3MOXXHBIX TIOCJEACTBUN ISl OKPY’KalOIIeH Cpeibl; OCO3HAHUE TJI00ATBHOTO XapakTepa KOJOTHYECKUX MpOoOJIeM U
nyTeld HX pelIeHus; CIOCOOHOCTh TMPUMEHSTh 3HAHUWA, MOJydaeMble IMPU HU3YUYCHUM XUMHUH, JJIA PEIICHHS 3ajaad,
CBSI3aHHBIX C OKPYXKAIOLIEH CPENOM; aKTUBHOE HEMPUATHE IEUCTBUM, IPUHOCAIIMX BPE OKPYXKAIOILIEH Cpelie; OCO3HAHUE
CBOEH POJIM KaK TpakJaHWHA W TOTPEOUTENSI B yCIOBUSX B3aUMOCBS3M MPUPOJTHON, TEXHOJOTUYECKOW W COIUATBHOU
Cpel; TOTOBHOCTh K YYAaCTHIO B IPAKTUYECKOMN JEATEIBHOCTH YKOJOTUYECKON HAIIPABIEHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHbIe pe3yabTaThl 00yUYaIONIUXCs, OCBOMBIINX MPOTrPaMMY [0 XMMHH OCHOBHOTO 00IIero o0pa3oBaHus,
BKJIFOYAIOT:

YCBOEHUE MEXIMCLMIUIMHAPHBIX (MEXNOPEIMETHBIX) IMOHATUN, OTPaXKAIoIUX MaTEpPHATIbHOE E€AUHCTBO MHpa U
IPOLIECC MMO3HAHUS (BELECTBO, CBOMCTBO, SHEPTHUS, SIBJICHHUE, HAYUYHBIN (PAKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOPHS,
HaOJII0/ICHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YUYEOHBIMH JE€UCTBUSAMU (ITO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU),
BaYKHBIMU ISl TOBBILIEHUS 3(P(DEKTUBHOCTH OCBOCHHMS COZIEpkKaHUsl yueOHOro npeamera, GopMUpOBaHUs KOMIIETEHIINM, a
TaK)Ke MPOEKTHO-UCCIIEI0BATENIbCKON AESATEIbHOCTH 00yUaIoIUXCsl B Kypce XUMUU;

CHOCOOHOCTh UX MCIOJIb30BaTh B y4eOHOI, MO3HABATEIbHON U COLUAJIBHOM MPAKTUKE.

ITo3naBaTe/ibHBIE YHUBEPCAJIILHBIC yqeﬁﬂme IleﬁCTBI/ISI

ba3oBble Jiornueckue AeMcTBUA:

YMEHHUSI UCTOJIb30BaTh MPUEMBI JIOTMYECKOT'O0 MBIIUICHUSI IPU OCBOSHUM 3HAHUMW: PAaCKpPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIJEIATh UX CYIIECTBEHHBIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C APYTUMU MOHSATUSMHU ); aHAJTU3UPOBATh,
CpaBHHMBATh, 0000IIaTh, BBIOMpPATh OCHOBAaHMUS ISl KIacCH(UKAIMA M CUCTEMaTH3allUd XHMHYCCKHX BEIISCTB H
XUMHUUYECKUX PEaKIHWH; YyCTaHaBIWBATh IPUYMHHO-CJICACTBEHHBIC CBS3M MEXIy OOBEKTaMHW HW3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, NEIYKTUBHBIC, MO aHAJOTHUM), Tpejiaratb KPUTEPUH U BBISBIATH OOIIUE
3aKOHOMEPHOCTH U TPOTHUBOPEYMS B U3YyYAEMBIX MPOIECCAX U SBJICHUSAX; MPOBOAUTH BBIBOJBI U 3aKIIOUCHHUS; YMEHUS
IMPUMEHSTh B IIPOIIECCe TO3HAHMUS MOHATHS (TIPEAMETHBIC M METalpeJIMETHBIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3yeMbIe B XHMHH, TPEOOpPa30BBIBATh MOJEIbHBIE TPEICTABICHUS — XUMHYECKHH 3HAaK (CHMBOJI DJIEMEHTA),
XuMudecKkas popMyiia U ypaBHEHHE XUMUYECKON PEAKIMU — MPHU PEIICHUH YYeOHBIX 3a7[a4; C YYETOM 3THX MOJCIIBHBIX
MPEICTABICHUIN XapaKTepPU30BaTh U3y4aeMble XUMUUYECKHE BEIIECTBA U XUMUYECKUE PEAKIINH.

Ba3oBble ucciaenoBarejbcKue 1eiicTBUA (METOAbI HAYYHOI0 TO3HAHUS BEIIECTB U SIBJICHU):

YMEHHUSI IPUMEHSATh METO/Ibl HAYYHOTO MMO3HAHUS BEILIECTB U SIBJICHUIN Ha SMIIMPUYECKOM U TEOPETUUECKOM YPOBHSX

B y4eOHOM MO3HABATEIHLHON W MPOEKTHO-UCCIIEI0OBATEILCKON ACITEIHHOCTH;



YMEHUSI MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U CAMOCTOSITENBHO CTaBUTh
BOMPOCHI; aHATTM3UPOBAThH (DAKTHI, BBISIBISTE U POPMYITUPOBATH TPOOIIEMY, ONIPENETATh 1IeIb U 3a/1a4, COOTBETCTBYIOIINE
pELIeHHIO TPOOJIEMBI; TPEeAIaraTh OMUCATEIbHYIO WM OOBSICHUTENBHYIO THIIOTE3Y U OCYIIECTBIIATh €€ IPOBEPKY; YMEHHUS
MPOBOJUTh HU3MEPEHUS HEOOXOAMMBIX MapaMeTpOB, BBIUMUCICHUS, MOJEIUPOBAHHE, HAOMIOACHUS M SKCIEPUMEHTHI
(peanpHbIE U MBICIEHHBIC), CAMOCTOSTEILHO MPOTHO3UPOBATH PE3YIbTaThl, POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O
pe3ysbTaTaM MPOBEJECHHOTO OIbITa, HCCIEIOBAHUS, COCTABIISITh OTYET O MPOJIETaHHOW padoTe;

Pabora ¢ undpopmaunmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3NIMYHBIX UCTOYHHUKAX MHGOpMaUu (Hay4YHO-TIOMYJIApHAs JIMTEpATypa XUMHUECKOTO
COJIep’KaHusl, CIpaBOYHbIE MmocoOusi, pecypchl MHTEpHeTa); aHanu3upoBaTh MH(GOPMALIMIO U KPUTUUYECKU OLIEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTh, OTOMPATh U HHTEPIPETUPOBATH MH(OPMALIMIO, 3HAUUMYIO JJIsl peIIeHUs y4eOHOM
3aJlayd; YMEHUS NPUMEHSITh Pa3Iu4Hble METOJAbl M (POpPMYyIHMpOBATH 3alpoChl MPU IMOUCKE M O0TOOpe HH(pOpMAaIHH,
HEOOXOIMMOW JIJIsl BBIMIOJIHEHHSI YYEOHBIX 3a/a4; HMCHOJb30BaTh MH(POPMALMOHHO KOMMYHUKATHUBHBIE TEXHOJOTHUU WU
pa3IuyYHble IMOMCKOBBIE CHCTEMBI; CaMOCTOSITENBHO BBIOMpPATh ONTUMANbHYIO (QOpMy HpelIcTaBieHHUs WHGOpMaluu
(cxembl, TpaduKy, TUarpaMMbl, TaOJUIBI, PUCYHKU U Jpyrue (GOpMbl); YMEHHS UCIOJIb30BAaTh HAYYHBIN SI3bIK B KAUe€CTBE
cpencTBa padOThl ¢ XUMUYECKON MH(pOpMaLKel; MPUMEHATh MEXIPEeIMETHbIE (PU3NYECKHEe U MAaTEMATUYECKUE) 3HAKU U
CUMBOJIBI, (opMysbl, abOpeBUATYpbl, HOMEHKJATYpPY, MCIOJb30BaTh U MPEeOOPa30BBIBATH 3HAKOBO-CUMBOJWYECKHUE
CpencTBa HArJISAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIINHN):

MPEICTABIATh TOJYyUYCHHBIE PE3yJbTaThl TO3HABATEIHHON JESITEIbBHOCTH B YCTHBIX W THUCHMEHHBIX TEKCTaX;
nyOJUYHO BBICTYNATh C IMPE3CHTAIIMCH PE3yNbTaTOB BBITIOJHCHHUS XUMHUYECKOTO 3KCIEpPUMEHTa (MCCIIeI0BATEIIbCKON
71a00paTOPHON WIIH MPAKTHYECKOW paOdOTHI, y4eOHOTO MPOEKTa); B XO/€ auajora u (WiK) TUCKYCCHUHU 3a/1aBaTh BOIIPOCHI TI0
oOcyxmaemMoii TeMe W BBICKA3bIBaTh UJACH, (HOPMYITUPOBATH CBOM TNPEHJIOKEHHUS] OTHOCHUTEIHHO BBITTOJHCHHUS
MPEIOKEHHOM 3a]auH.

2) yMeHHs y4eOHOTro COTpyAHMYECTBa (IPyINOBasi KOMMYHHKAIIHS):



y4acTBOBaTh B TPYMIOBBIX (hopMax pabOThI: MIAHUPOBATH OPraHMU3AIMIO0 COBMECTHOM pabOThI, OMPEAEATh CBOIO
pOJIb, pacHpeesaTh 3a/1a4i MEXAY YWIEHAMU IPYIIbl; BBIIOJIHATH CBOIO YaCTh pa0OThI, KOOPJAUHUPOBATH CBOM JIEUCTBHS C
JNEUCTBUAMM JIPYTUX WICHOB KOMAaH/bI, ONPEIEISATh KPUTEPUM O OLEHKE KayecTBa BBIOJIHEHHOW padOThI; pemiarh
BO3HMKAIOIIME MPOOJIeMbl HA OCHOBE y4eTa OOIIMX MHTEPECOB U COIIACOBAHMSI MO3UIIMM, y4aCTBOBATh B OOCYKIECHUH,
00MeHEe MHEHHSIMU, «MO3TOBOM IITYpME» U JPYTruX (popmMax B3auMOJCHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

OBnazeHne yHUBEPCAIbHBIMH YUYE€OHBIMU PETYJISTUBHBIMU JEUCTBUSIMU BKIIIOYAET PA3BUTHE CaMOOPIaHHM3alUH,
CaMOKOHTPOJIS, CAMOKOPPEKIIUY, B TOM YHUCIIE:

YMEHHMsI pelllaTh y4eOHbIE M HCCIENOBATENIbCKUE 3aauM: CaMOCTOSITENIBHO BBIOMPATh CIIOCOO pelIeHHs y4uyeOHOH
3aa4i (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHs, BbIOMpaTh HauOoyiee MOAXOIALIMM C YYEeTOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB), INIAHUPOBATH CBOIO padOTy MPHU PEIICHUH YYEOHOU WM UCCIEA0BATENbCKOM 3a]a4k; HA OCHOBE
MOJIYYEHHBIX PE3yJbTaTOB (OPMYIUPOBATH 0OOOUIEHUSI M BBIBOJIbI, MPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOLECCOB;
aHAIM3UPOBATh PE3YIbTaThl: COOTHOCUTH CBOM JIEUCTBHS C IJIAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBISITH CAMOKOHTPOb
NEATEIbHOCTH; KOPPEKTUPOBATH CBOIO JEATENBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpamMMbl 1O XMMHUU OCHOBHOIO OOIIEro oOpa3oBaHUs HA YIJIyOJIEHHOM
YPOBHE UMEIOT OOIIEEe COAEPKATENbHOE SAPO C IMPEIMETHBIMU pe3yJIbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co0O0H, YTO MO3BOJIAET PEANU30BBIBATh YINIYOJICHHOE H3YYEHHE KaK B paMKaX OTIEIbHBIX KJIACCOB, TaK M B paMKax
pealM3allid MHAWBHUIYaJTbHBIX 00pa30BaTEIbHBIX TPACKTOPUN, B TOM YHCIE HCIONb3ys CETEBOE B3aMMOJCICTBUE
opranuzanui. [1o 3aBepiieHnn peann3anuy NporpaMMbl YriyOJI€HHOTO YPOBHS 00yYaromuecs CMOTYT JIeTalbHEEe OCBOUTD
MaTepHal, OBJIaIeTh PACIIMPEHHBIM KPYTrOM MOHATHI U METOJI0OB, pelaTh 3aJ1a4 00jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[IpeameTHbIE Pe3yNbTAThl BKIIOYAIOT: OCBOCHHE O0YYAIOIIMMHUCS HAYYHBIX 3HAaHUW, YMEHUN U CIIOCOOOB JE€HCTBUIA,
CHEeU(PUIECKUX ISl TPEIMETHON 00J1aCTH «XHUMHUS»; OCHOBBI HAYYHOTO MBILUICHUS; BUABI ACSITEIHOCTH 0 MOJyUYEHHUIO



HOBOT'O 3HaHHUSA, €r0 UHTEPIPETALMH, PEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U PEAIbHBIX JKU3HECHHBIX
YCIIOBHAX; 00€CTIeYnBaOT BO3MOKHOCTh YCIEIIHOTO 00yUeHHs Ha CIIEAYIOIIEM YPOBHE 00pa30BaHusl.

K xonIy o0yuenus ¢ 8 knacce y obyuaroierocst 0yayT copMUpPOBaHBI CIEAYIOUIUE MTPEAMETHBIC PE3yIbTaThl U3yUECHHUSI
XUMUH Ha YT1yOJEHHBIM YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHATUH: aTOM, MOJIEKYJIA, XUMUYECKUMN DJIEMEHT, METAJUI, HEMETAJLI,
aJJIOTPONHUS, TPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTENBbHASA aTOMHAas M MOJEKYJSpHAas Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JOJs
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNHU, MOJISIPHBIA 00BbEM, OTHOCUTENbHAS MJIOTHOCTh Fa30B, OKCHJI, KUCJIOTa, OCHOBaHUE,
coJib, aM(OTEepHbI OKCUA, aM(pOTEepHBIM TUAPOKCUA, XHMHUYECKas peakuus, KiIaccu(UKalMs pPEeakuil: peakuu
COCIMHEHUs, PEaKIMMU Ppa3JIOKEHUs, PEAKUUU 3aMELIEHUs, peaklIuu OOMeHa, 3K30- U HHAOTEPMUYECKHE PEaKIUH;
TEIJIOBOM 3(P(PEKT peakiuu; AIpo aToMa, 3JIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOUTallb, paAUyC aTOMa, XUMUYECKas
CBSI3b, MOJIIPHAS W HEMOJISIPHAS KOBAJEHTHAs CBA3b, MOHHAS CBS3b, MOH, KaTMOH, aHHWOH, pacTBOp, MaccoBas IO
BelecTBa (IPOLIEHTHAas  KOHIIEHTpaluus) B  pacTBOpe, MOJSIpHAs KOHLEHTpAlMs BEIIeCTBA B  PAaCTBOPE;
AIEKTPOOTPULIATENIBHOCT, CTEIEHb OKHUCIEHHUs, OKHCIWTEIM W BOCCTAHOBUTENN, OKHUCJICHUE M BOCCTAaHOBIICHHUE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU, METOJ 3JIEKTPOHHOT0 OaaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MIPUMEHSTh 3TH NOHATUS IIPU ONIMCAHUM BEILIECTB
Y X TIPEBPALICHU;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBJIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

OINpEAENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENECHb OKHCJICHHUS JJIEMEHTOB B
OMHapHBIX COCAMHEHUSX, MPUHAMJICHKHOCTh BEIIECTB K OINpPEAEIECHHOMY KJacCy COEOUHEHHM 1Mo ¢opMyiiaM, BUAbI
XUMHUYECKOH CBS3H (KOBAJICHTHOM U MOHHOM) B HEOPraHUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, ITOCTOSHCTBA cocTasa, llepmoanmveckoro 3akona [l. WU.
MeHnieneeBa, aTOMHO-MOJIEKYJISIPHOW TEOpHUH, 3aKOHA ABOTaJpo U €ro CJIEACTBUMN, MPEJICTABICHUN O HayYHBIX METOAaX
IIO3HAHUSA, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOAAX UCCIIEN0BaHUS BEIIECTB U U3YYEHUS XUMHUYECKUX
peakuuii;



JEMOHCTPUPOBATh NOHUMAHUE MEPHOJUYECKON 3aBUCUMOCTH CBOWCTB XMMUYECKHX AJIEMEHTOB OT MX IOJIOKEHUS B
[lepnognueckon cucreme:

ONKCHIBATh U XapaKTEPU30BaTh TaOIM4HYIO (opmy lleproanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: PAa3IN4YaTh
NOHATUA «riaBHas noarpynmna (A-rpymma)» u «modounas noarpynna (b-rpymma)», «mMamble mepuoab» U «OosbLINE
NEPUOABLY;

COOTHOCUTh 0003HAaYEHUs1, KOTOpble MMEIOTCS B Tabnuie «llepuoanueckas cucreMa xumudeckux annemeHTos J. U.
MenzeneeBay, ¢ YUCTOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, ooiee
YHCIIO JIEKTPOHOB U paclpeiesIeHUe X MO IEKTPOHHBIM CII0SM);

OOBSCHATH CBSA3b IMOJIOKEHUS diieMeHTa B llepuoanueckoil cucteme ¢ pacHpelesieHueM 3JEKTPOHOB 110
HHEPreTUYECKUM YPOBHSM, OJYPOBHIM U OpOUTANIIM aTOMOB MIEPBBIX YETHIPEX MEPHUOJIOB;

KJIACCU(PHUIIMPOBATh XUMHUYECKHUE DIIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKUE PEAKLIUH (I10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, I10 TEINIOBOMY 3(PQeEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) (PU3NYECKUE M XUMHUYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB: KHCIOPOJa,
BOJIOPO/ia, BOABI, OOIINE XMMHUUECKHE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAHUMN U COJIEH, FTEHETUUYECKYIO CBS3b MEXKIY HUMH,
NOATBEPKIasi IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

OMKCHIBATH POJIb KUCIOPOAA, BOJOPOAA U BOABI B MPUPOAHBIX MpOIEcCaX, B )KUBBIX OpraHU3Max, X IPUMEHEHUE B
Pa3IMYHBIX OTPACISAX MPOMBIIIIIEHHOCTH, BO3MOKHOE HCIIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATP U TPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa U CTPOEHUS, BO3MOXHOCTHU
IIPOTEKaHUsI XMMUYECKUX MTPEBPAILICHUN B Pa3JIMUHbIX YCIOBHSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAacChl BELIECTB, MOJISIPHYIO MAacCy CMECH, MOJIBHYIO JIOJIIO
XUMHUYECKOTO JIEMEHTAa B COCAUHEHUU, MACCOBYIO JIONI0 XMMHYECKOTO 3JIEMEHTa Mo (QopMylie COECIUHEHHUS, HAXOIUTh
npocTeinyio (opMyIly BElIecTBa 0 MaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJISIPHYIO KOHLIEHTPALMIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHHUAM XUMHUUYECKON PEAKLINN;

NPUMEHATh OCHOBHBIC OIEpallMd MBICIUTENbHON AESITeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTHU3AIINI0, KJIacCU(UKAIIMIO, BbISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — JJIi U3YUYEHHUsS] CBOMCTB BEIIECTB U
XUMHUYECKUX pEaKIMil, €CTeCTBEHHO-HAy4YHbI€ METOJIbl TO3HaHUS — HaOMIOJEHUE, H3MEpPEHHE, MOJECIMPOBAHUE,
HKCIEPUMEHT (peajbHbIN 1 MBICIICHHBII ) — 1711 OCBOEHUS Y4EeOHOTO COJEpIKAHUS;



pacKpbIBaTh CYITHOCTH MPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHMSI, COCTABJIATh YPABHEHUS MPOCTHIX OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEeaKUid (METOJOM AJIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBSI3U MEXY pealbHO HAOIIOAAaeMBbIMU XUMUYECKUMU SIBJICHUSAMHU U MPOIIECCAMU, MPOUCXOAAIIUMHU
B MaKpO- ¥ MHUKPOMHUDE, OOBSCHATh MPUYMHBI MHOTOOOpa3usl BEIIECTB, COOTHOCHTbh XMMHUYECKHUE 3HAHHUSA CO 3HAHUAMHU
APYTruX y4eOHBIX MPEIMETOB;

coOmogaTe mpaBuia Oe3omacHOW pabOThl B JIA0OPATOPUM MPU HCIOJIB30BAHMM XUMUYECKOM TOCYIbl U
o0opy/moBaHUs, a Takke NpaBHJia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHUSMHU BBIMOJIHCHUS
71a00paTOPHBIX OMBITOB U MPAKTUUYECKUX PAOOT MO MOITYYEHHIO M COOMpAHHUIO Ia3000pa3HbIX BELIECTB (BOJAOpOJa M
KHCJIOpPOJIa), MPUTrOTOBICHUIO PACTBOPOB C OMNPEIEICHHONM MAacCOBOM [0Jied pacTBOPEHHOIO BEILECTBA, PELICHUIO
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe « OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN»;

JIEMOHCTPHUPOBATH BIAJCHHE OCHOBAMU XUMUYECKOW TPAMOTHOCTH, BKIIFOUAIOIIEH YMEHHSI 0€30IacHOro 0OpamieHus
C BEIECTBAMH, MCIOJB3YEMBIMH B TOBCEIHEBHOW >KU3HH, a TAKXKE 3HAHHME TPABUJ MOBEACHUS B IENAX COCPEKCHHS
3/I0pPOBbS U OKPYKAIOILIEH CPEJIbI.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pasieiios u (uudgposrbie)
KonTtpoabHubie IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl

Pa3nes 1. [leppoHavyanbHble XUMHYECKHE NOHATHS

Xumusa — BakHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 8 2

HpaKTquCKOﬁ JCATCIIBHOCTH
YCJIOBCKA

1.2 BemecTBa u xuMHueckue 22 1




peakiuu

Wroro no pazueny 30

Paznen 2. Baxxneilimmue NMpeacTaBUTEC/IN HEOPraHNYE€CKUX BEIIECTB

Bosnyx. [lonsiTue o razax.

2.1 14 1 1
Kucnopoa. Oxkcuabl

59 Bonopoa. [Tonsitue o kuciorax 6 1
U COMIAX

53 Bopa. PactBopsr. [Tonsarue 06 11 1 1

OCHOBAHUAX

24 OCHOBHBIE KJIaCChI 18 1 1

HEOPraHUYECKUX COCIUHEHUI

Hroro mo pazueny 49

Paznen 3. Ilepuoanyecknii 3akon u Ilepuonuyeckast cucrema xumudeckux d1ementoB /I, M. Mengeneesa. CTpoenne aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XAMHUYECKUX 31eMeHToB /1. 1.
Mengeneesa. Ctpoenue aroma

3.1

XUMHYECKasa CBI3b.
3.2 OKHUCIIUTENBHO- 12
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Uroro no pazgeny 17

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME % 4 0







