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PaGouyas nporpamma

Kypca no Bbi0opy «XuMusi — HayKa Oyayuiero»



Conepxanne Kypca IO BBIOOpY «XHMHSI — HayKa OYIyIIero» B CPEIHEH IIKoJe
CTPOUTCSI Ha OCHOBE H3YYEHHsI COCTaBa M CTPOEHHUS BELIECTB, 3aBUCHUMOCTHM HMX CBOMICTB OT
CTPOCHUS, MPAKTUYECKOTO 3HAYCHHsSI STHUX CBOWCTB, a TaKXe CIOCOOOB J1abOpaTopHOro u
IPOMBIIIIEHHOTO MOJIYYEHHs] BaKHEHIINX BELIECTB, U3YYEHHs] 3aKOHOMEPHOCTEN XMMHYECKHX
IIPOLIECCOB U IIyTEH yNpPaBICHUSI UMH.

N3yuenune Kypca packpbIBaeT, B TOM YHCJE, BHYTPEHHUE PECYpPCHI JIMYHOCTH YYECHHKA,
BBISIBIIIET YK€ 3AJI0KEHHBI B HET0 MOTEHLMAN, PAaCKphIBAET TBOPUYECKOE B3aMMOJCHCTBUE
YUUTENs] ¥ yUYEHHKa MO BCEM KaHajaM BOCHIPHUATHS OKPYKAIOLEro Mupa, a Takxke GopMupyer
Hay4HOE MBIIIJICHNUE YYAIIUXCS.

Hacrosmuii kypc 1o BeiOopy «XuMus — HayKa OyayIIero» paccuyuTaH Ha IpenojaBaHue
B o0veme 68 uacoB (1 wac B Hememo Ha nBa roga oOydenus 10-11 kmaccer). OcHoOBHas
HaIpaBJIEHHOCTh Kypca - NOArOTOBUTH ydammxcsi K EI'D c omopoil Ha 3HaHMA M yMEHUs
y4aluxcsi, IpHOOpEeTeHHbIE PU U3yYEeHUH XUMUH B §8-9 Kilaccax, a TaKkkKe yrIIyOJCHUIO 3HAaHUH
10 TeMaM INpu u3ydeHuu kypca xumuu B 10-11 kimaccax. 3ansatusa npoBoAsTcs 1 yac B HEEIIO B
TeueHue 4 moayroauii (Ha aBa rojga oOydeHus).

Ilenw Kypca no évioopy «Xumusa — nayka 0yoyuiezon:

(dhopMupoBaHKE y 00yUYAIOMIMXCS OCO3HAHHOTO CTPEMJICHHUS K IMOJIYYEHHI0 00pa30BaHMs
10 XMMUYECKUM CIEUATbHOCTAM U MEIUIIMHCKOTO MPOdUIISL.

3aoauu Kypca:

1. pa3BUTH NO3HABATENbHBIE UHTEPECHI, HHTEIUICKTYaJIbHBIE M TBOPYECKHE CIIOCOOHOCTH
B IIPOIIECCE U3YUCHUS XUMUHU M CAMOCTOSATEIBHOTO MPHUOOPETEHNSI HOBBIX 3HAHUA;

2. dbopmupoBaTh MpeACTaBIEHUE O MOCTAHOBKE, KJIacCHU(pUKaLUN, MpueMax U MeToJax
peuIeHusT XUMUYECKHX 33]1a4;

3. IPUMEHSTH 3HAHUS IO XUMUU JJI1 00BSICHEHUS SBJICHUI MPUPO/Ibl, CBOICTB BEIIECTBA,
pelIeHNs XUMHUYECKUX 3a/1ad, CAMOCTOSITEIbHOTO MPUOOPETEHUsI U OLIEHKH HOBOM MH(OpMAaINH
XUMHYECKOIO COAECPIKAHMUS;

4. yrnyOuTh M CHCTEMAaTU3UPOBATh 3HAHUS YUalINXCS,

5. OBJIaJIETh OCHOBHBIMU METOJaMH PELICHUS 3a/1a4;

6. pemaTh 3a7a4u, CBSI3aHHBIE COBPEMEHHBIM IPOU3BOCTBOM.

[Tporpamma Kypca 1o BbIOOpY «XHMHUSI — HayKa OyIyIIero» COCTaBJeHAa C Yy4eTOM
roCyIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHApTa U COAECPKAHUEM OCHOBHOW IMpOrpamMMbl Kypca
XUMUU 0a30BOM MIKOIBl. OHAa OPHEHTHPYET yUYE€HUKA Ha JalIbHEHIIee COBEPIICHCTBOBAHUE YKE
YCBOEHHBIX YYaIllMUMHUCS 3HAaHUM M yMEHHU. [ 3TOro Bcs mporpamma JENUTCS Ha HECKOJIBKO
pa3znenoB. B mporpamMme BBIAEIEHBI OCHOBHBIE PA3Zesibl HIKOJIBHOTO Kypca XMMHUH, B Hadaje
M3YYEHHUS KOTOPBIX C yJallUMUCS OBTOPSIIOTCS OCHOBHBIE TOHATHS JAHHOTO pa3/ela.



COJEPKAHUE KYPCA I10 BBIBOPY «XUMMUSA - HAYKA BYAYIEI'O»

OCHOBBI OpraHn4ecKol XUMHH

[losiBieHne M pa3BUTHE OPraHMYECKOM XMMHM Kak Haykd. IIpeamer opraHudeckoin
XuMHUHM. MecTo 1 3HaueHHE OpraHu4eCKON XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COECIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHUSI TEOPUM XHMHYECKOTO CTPOEHUs OPraHWYeCKHX
coequHennit A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHuYeckod MoJekyibl. KpaTHocTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTHh CBOMCTB BEIIECTB OT XWMHUYECKOIO CTPOEHUS MOJEKYII.
Wzomepus u uszomepsl. [lonstue o ¢yHxmuonansHoi rpynme. [IpuHIMIB KiaccupUKAIH
OpraHMYecKUX coenuHeHuil. CucremaTuyeckass MEXIYHApOJHas HOMEHKIIATypa W MPUHIIUIIBI
o0pa3oBaHUs Ha3BaHUN OPTaHUYECKUX COCTUHEHUH.

Anxanbl. Cmpoenue monekynvi memana. ['OMONOrMUECKUN psJ ankaHOB. ['omosoru.
Homenknarypa. M3omepusi yriiepoaHoro ckesnera. 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3UUECKHX
CBOMCTB. XHWMHUYECKHE CBOWCTBa (Ha MpUMepe MeTaHa W JTaHa): PEaKIuu 3aMeIICHUS
(ranoreHMpoBaHUe), NETHIPUPOBAHUS KaK CIOCOOBI TOJYyYEHUS Ba)KHEHIIMX COEAMHEHUH B
OpraHMYECKOM CHHTe3€. l'opeHue MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIUIA B
NPOMBIIIJICHHOCTH U ObITy. HaxoxneHwe B mpupone M NpUMEHEHHE alKaHoB. [lowsamue o
YUKTIOAKAHAX.

Ankenbl. Cmpoenue  Mmonekyivl  smuieHd. ['OMOIOTMYECKUI  psAJl  AJKEHOB.
Homenknarypa. M3oMepust yriiepogHoOro Ckeiera M IOJIOKCHHUS KPAaTHOM CBSI3M B MOJIEKYIIE.
XUMHUYECKUEe CBOWMCTBa (Ha MpUMEpE STUJICHA): PEaKIMU MPUCOCAMHCHHS (TaJOreHUPOBAHMUE,
2uopuposauue, TUAPATALUS, cUOPO2AN02eHUPOBAHUE) KaK CTIOCO0 MOaydeHus (HYHKIIMOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOJOPOIOB, TopeHus. [lonmnmepusanus 3THIIeHa KaKk OCHOBHOE HAaIlpaBJICHUE
ero ucnojb3oBaHus. [loaudTHIEH KaKk  KPYNHOTOHHAXKHBIM  NMPOAYKT  XUMHUYECKOIO
npou3BoACTBa. [[pumenenune aTuieHa.

Ankamuensl u Kayuyku. [loHsitme 00 anmkagueHax Kak YrIIEBOAOPOJAX C JBYMs
NBOWHBIMU cBs3siMH. [lonmumepusanus nuBuHMia (Oyraguena-1,3) kak cmnoco0 MoydeHHs
CUHTETUYECKOro Kaydyka. HarypalbHbIli M CHHTETHYECKMM KaydyKd. BylkaHu3amus Kaydyka.
Pesuna. [IpuMeHeHne KaydyKa U pe3UHBI.

Ankunbl. CmpoeHue Mmonekynvl ayemuneHda. ['OMONOTMYECKUA psii  AJIKHHOB.
Homenknarypa. M3omepus yriaepoaHOro CKeleTa M MOJOKEHUS] KpaTHOM CBSI3M B MOJIEKYJIE.
XUMHYECKUEe CBOMCTBA (Ha MpUMeEpe alleTUJICHA): peaKIuu MPUCOCINHECHUS (TaIOTCHUPOBAHHE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPO8aHUe) KaK Croco0 TOJy4deHHs IMOJMMEPOB U
JpYTUX TOJE3HBIX MPOAYKTOB. I'OpeHMe aleTuiieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
MJIaMEHU ISl CBapKU U pe3Ku MeTaIoB. [I[puMeHeHue aleTuieHa.

Apensl. beH3osn kak IpencTaBUTENb apOMaTUYECKUX YINIEBOAOPOoIaoB. Cmpoenue
MoneKkynvl 6eH301a. XUMHUYECKHE CBOWMCTBA: PEAKIUU 3aMelleHusl (TaJloreHUpPOBaHUE) Kak
Croco0b MoJydyeHUs: XUMHUYECKHX CPEACTB 3allUThl PACTCHUM, MPUCOECTUHEHUS (TUIPUPOBAHUE)
KaK JI0Ka3aTeJbCTBO HEMpeNelnbHOro Xxapakrtepa OeH3ona. Peaknus ropenus. I[lpumenenue
OeHsona.

Cruprel. Knaccudukanus, HOMEHKIaTypa, U30MEpUsi CIUPTOB. METaHOJI M ATaHOJ Kak
NPEJCTaBUTENIN TPEAETbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOMCTBa (Ha mpuMmepe
METaHOJIa M 3TaHOJA): B3aUMOJCHCTBHE C HATPHEM KakK CIIOCO0 YCTAHOBICHHS HAIWYHS
THJIPOKCOTPYIIIBI, PEakiysl ¢ TajJOreHOBOJOPOJAMH KaK CIIOCOO MOJy4eHHsS pacTBOpHUTENEH,
JerupaTalnus Kak Crocod MoiydeHHs HTujieHa. Peakuuss ropeHHs: COUPTHI KaK TOIUIUBO.



[IpumeneHne MeTaHona M 3TaHosa. DU3MOIOTMYECKOE ACHCTBHE METAaHOJA W JTAHONA Ha
OpraHM3M 4YEJOBEKAa. OTWIEHIVIMKOAb W TIULEPUH Kak IMPEACTaBUTENN IPEAEIbHBIX
MHOI0aTOMHBIX cIUpPTOB. KauecTBeHHasi peakusi Ha MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUIsl pacliO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHYECKUX cpencTB. [IpakTuueckoe npumMeHeHne
ATWJIEHIJIMKOJIS U MNIMLEPUHA.

®enon. CtpoeHne MoJeKynbl GpeHona. Bzaumnoe enusinue amomos 6 monekyne ¢enona.
Xumuueckue ceolicmea: @3aumooenicmeue ¢ Hampuem, UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denona.

Anpaerunpl. Metananb (opmanbaeru) U 3TaHalb (alleTalnbAeTH) KaK MpeACcTaBUTEIN
IpelenbHbIX aNbAeruaoB. KauecTBeHHBIE peakuu Ha KapOOHWIBHYIO TpYHNy (peaxius
«cepebpsiHoro 3epkanay, B3aumonencTBue ¢ ruapokcunom meau (II) m ux mpumeHenwe ans
OOHapy>KeHHsI TPEAEIbHBIX albJETU0OB B IMPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue popmanbaeruia u aneraibIerua.

KapOoHOBbIE ~KHCIOTBI. YKCycHass KHUCIOTa Kak IIPEACTAaBUTENb IpPEAeibHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA (HAa MpUMEpPE YKCYCHOW KHCIIOTHI):
peakUuu ¢ METAJUIAMH, OCHOBHBIMHM OKCHJAMH, OCHOBAHMSMM M COJIIMH KAaK IOJATBEPKICHHE
CXO/ICTBA C HEOPraHMYECKUMH KuciaoTamu. Peaknus srepuukanuy Kak crnocod HoaydeHus
CJIOKHBIX 3¢hupoB. [IpuMeHeHne ykcycHoi kucioTel. [IpencraBieHue o BBICHIMX KapOOHOBBIX
KHCJIOTaX.

Crnoxuble >pupsl ¥ kupbl. CroxkHble 3(UPbl KaK NPOAYKTHl B3aUMOACHUCTBUS
KapOOHOBBIX KHCIIOT O criupTaMu. [IpuMeHneHune ciaoxHbIX 3(UPOB B MHUIEBON U MappIOMEpHO
IPOMBIIIICHHOCTH. JKHMpBI KaK CI0XKHbIE 3(UPHI MIHLEPUHA M BBICIIUX KAPOOHOBBIX KUCIIOT.
PacTuTenbHbIe M JKMBOTHBIE JKUPBI, UX COCTaB. Pacmo3HaBaHME PpAaCTUTEIBHBIX JXUPOB Ha
OCHOBaHMM HX HENpelenbHOro xapakrepa. [IpumeHeHue >kxupoB. I'MAposnn3 winM OMBUICHHE
AKHUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJYyYeHHs COJeH BBICIIMX KapOOHOBBIX KHUCIOT. MbLId
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Morollye cBOMcTBa MbLIA.

VYraeBoasl. Knaccupukanus yriaeBogoB. Haxoxkaenue yrieBonoB B mpupope. ['nmokosa
Kak anpaeruaocnupt. bpoxkenue rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
EJUTI0JI03a KaK OMOJIOTHYECKHE TMOJMMEphl. XMMHUYECKHE CBOMCTBA Kpaxmalla M IEJITIOJIO3bI
(ruapoaN3, KAa4eCTBEHHAsl PeakiMs ¢ MOJA0M Ha Kpaxmall U ee IpUMEHEHHue i OOHapyKeHUs
KpaxMmaJa B poAykrax nuranus). [Ipumenenue n 6uonorndeckas poib yrieBonoB. [lonsrue 00
HCKYCCTBCHHBIX BOJIOKHAX Ha IIPUMEPE alleTaTHOI'O BOJIOKHA.

WnenTudukanus OpraHu4ecKUX COCIUHEHUHN. [ enemuueckas c6A3b Medcoy Kaaccamu
opeanuyeckux coeOureHnutl. TUTIBI XUMUYECKUX PEaKIUi B OpraHUYECKON XHUMUH.

AmuHOKHCTOTH U Oenku. CoCcTaB U HOMEHKJIATypa. AMHUHOKHCIOTH Kak aM(pOTepHBIC
opranuueckue coeauHeHus. IlenTunHas cBs3b. buosornuyeckoe 3HAYEHUE O-AMHHOKHCIIOT.
Ob6nactu npUMeHEeHHs: aMHHOKUCIOT. beku kak npupoansie 6uonoaumepsl. CocTaB U CTpOeHHE
0enkoB. XUMHUYECKUE CBOMCTBA OCNIKOB: TMApONIN3, AeHaTypauus. OOHapykeHue OENKOB Ipu
IIOMOIIIM KAayeCTBEHHBIX (LBETHBIX) peakuui. IlpeBpamieHus OenKOB NUILKM B OpraHU3Me.
buonornueckne pyHKIIUN OCIKOB.

Teopernyeckne 0CHOBBI XUMHUH

Crpoenne BemiectBa. (CoBpeMEHHass MOJZENIb CTPOEHUSI aTroMa. OJIEKTPOHHAas
KoHurypauus aroma. OcHosHoe u 6030yacoeHHble cocmoanus amomos. Kiaccuduxanms
XUMHUYECKHX 3JEMEHTOB (s-, p-, d-amemeHThl). OCOOEHHOCTH CTPOCHHSI HHEPreTHUYECKUX
ypoBHeld aToMoB d-anemenTtoB. Ilepuommyeckas cucrema XuMHUYeCKHX 3iemMeHToB J[.I.
MenneneeBa. @usnueckuit cmbica llepuonuueckoro 3axona .M. Menneneesa. IIpuuuHbl 1



3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB M UX COEIMHEHMI IO MEpPUOJaM M IPYIIaM.
DNEeKTpOHHAs MPUPOAA XMUMHUYECKOH CBSI3U. DIJIEKTPOOTPULIATEILHOCTh. Buabsl Xumuueckoiu
CBSI3U (KOBAJIGHTHAas, MOHHAs, METAJUIMYeCKas, BOJOPOJHAs) M MEXaHU3Mbl €€ 00pa3oBaHMUSL.
Kpucmannuueckue u amopguvie sewjecmsea. Tunvi Kpucmaniiuueckux peuiemox (amomHasi,
MONEKYIAPHASA, UOHHASA, MeMANIuieckds). 3asucumocms Qu3uyecKux ceolcms eeuwecmed om
muna Kpucmaniuyeckou peuemxu. IIpyauHbl MHOr00Opa3usl BEIIECTB.

Xumuyeckue peakuu. ['omoreHHbsie U reTeporeHHsie peakiuu. CKOpocTh peakiuu, ee
3aBHCHUMOCTh OT pa3UYHbIX (AKTOPOB: MPHUPOJABI PEATUPYIOLUIMX BEIIECTB, KOHIEHTPALUU
pearupyromux BEHIECTB, TEMIIEPAaTypbl, IUIOIIAJAN PEAKIHOHHON IOBEPXHOCTH, HAIUYHS
Katanuzaropa. Poib karanu3aTopoB B IpUpPOAE U MPOMBIIIICHHOM Mpou3BojcTBe. OOpaTuMocTh
peakiuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE IO JEHCTBHEM pa3iIHyYHBIX (HaKTOpPOB
(KOHIIGHTpaIMsl PeareHTOB WU MPOJYKTOB PEaKIMU, JaBJICHHE, TEMIEeparypa) IS CO3IaHus
ONTUMAJIBHBIX YCJIOBUI MIPOTEKAHUSI XUMUUYECKUX IPOLECCOB. ucnepcnvie cucmemvl. Ilonamue
o Konnouoax (3onu, eenu). Mcmunnvie pacmeopwl. Peakiium B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBOpa Kak IMOKa3zaTellb KHCJIOTHOCTH cpeabl. ['maponn3 cosed. 3HayeHue THUApPOIu3a B
OMoJoruYeckux OOMEHHbIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B
IPUPOJE, MPOU3BOJCTBEHHBIX IMPOIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJIJIOB IJIABHBIX M MOOOYHBIX TMOITPYIII
(Menp, jKele30) W HEMETAJUIOB: BOJOPOJa, KHCIOpPOJa, TaJoreHoB, cepbl, a3ora, (ocdopa,
yriepoaa, kpemHus. Kopposusi MeTamioB: BHIbI KOPPO3UH, CIIOCOOBI 3allUTHl METAIJIOB OT
KOppo3uu. Onekmponuz  pacmeopogé u  pacniaeos. Ilpumenenue  snekmpoausa 8
NPOMbBLULTIEHHOCTU.

XuMHSA U )KU3Hb

Hayunsie MeTonpl mo3HaHusi B XuMuu. McTouHMKH XuMmu4eckoil mHpopmarmu. [lonck
uH(pOpMallMK 1O Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHBIM ¢dopMynaM. MopaenupoBaHue
XUMUYECKUX TPOLECCOB U SIBICHUH, XUMUYECKUU AHAAU3 U CUHmMe3 KaK METOJbl HAy4YHOTO
MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, PEepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[IpoGnemsbl, CBsI3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpermapaToB. BpenHbie MPUBBIUKH U
dakTopsl, paspylialoIue 300pOBbe (KypeHHe, YIOTpeOJICHHE alIKOroyisg, HapKOMaHHUs).
PanmonansHoe utanue. [uwesvie 0obasku. OCcHOBbl NUULEBOT XUMULL.

XuMus B TTIOBCEHEBHOM XU3HHU. Moromue u uuctsanme cpeacrsa. Cpeocmea 60pvobl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneileHmyl, uHcekmuyuosl. CpeAcTBa JTUYHOW TUTHEHBI U
kocMmeTHKu. [IpaBuna 6e3onacHoil paboOThl ¢ €IKUMHU, TOPIOYMMH U TOKCHUYHBIMH BEIIECTBAMU,
CpeAcTBaMu ObITOBOW XMMUHU.

XuUMHUS U CellbCKOoe X03sicTBO. MUHepalnbHble M opraHuyeckue ynoOpenus. Cpencrsa
3aILUTHI PACTCHUM.

Xumuss u odHepreruka. Ilpupoansle HCTOYHMKH yrieBogoponoB. Ilpuponnslii u
MONYTHBIH HEPTAHON Ta3bl, UX COCTaB MU Hcmoib3oBaHue. CoctaB HeTH W ee mepepadoTka.
Hedrenpoaykrel. OxraHoBoe umncino OeH3uHa. OXpaHa OKpyXKalomiel Ccpenbl Ipu
He(drenmepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKH
SHEPIHH.

Xumus B crpoutennctBe. Llement. beron. Ilogbop onTHManbHBIX CTPOUTEIBHBIX
MaTepHaJiOB B MPAKTUUYECKOMN JAESITEIbHOCTH YEIOBEKA.

XUMUS ¥ 3KOJIOTHsI. XUMHYECKOE 3arpsi3HEHNE OKPYKAOLIEH CPEIbl U €ro MOCIEACTBUS.
Oxpana rungpocdepsl, T04BBI, aTMochepsl, (pIopbl U GayHb OT XUMUYECKOTO 3arpsi3HEHHUS.



Tunbl pacyeTHbIX 32/1a4:

Haxoxnenne MonekymnspHOi (HOpMyIIbI OPraHHYECKOTO BEIIECTBA MO €r0 IUIOTHOCTU H
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB, UJIU MO MPOAYKTaM CrOpaHusl.

PacueTsl MmaccoBoii 10511 (Macchl) XUMUYECKOTO COEIUHEHUS B CMECH.

Pacuetsr Maccel (0ObeMa, KONMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJHO W3
BEIIECTB JJAHO B U30BITKE (MMEET IPUMECH ).

Pacuetsr MaccoBo# mim 00BEMHOW JOJM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETHUECKH
BO3MOKHOTO.

Pacuets! TermoBoro ¢ dexra peakiuu.

PacdeTsl 00bEeMHBIX OTHOIIECHHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX.

Pacuersl macchl (0ObeMa, KONHYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CITU OJHO U3
BEILECTB JJaHO B BUJIE PACTBOPA C ONPEIAEICHHON MaCCOBOU JOJIEW PACTBOPEHHOIO BEIIECTBA.

IIpumepHbIe TEMBI IPAKTHYECKHUX PA00T (Ha BBIOOP yUUTeEIs):

KauectBeHHOE onpeneneHne yriaepo/ia, BOAOPOIa U XJIOpa B OpraHUYECKUX BEHIECTBAX.

KoHcTpyrpoBaHue mapocTepKHEBBIX MOJEIEN MOJIEKYJ OPraHMYECKUX BELIECTB.

Pacno3naBaHue miaacTMacc M BOJIOKOH.

[Tony4yeHue uCKyCCTBEHHOTO LIEIKA.

Pemenue skcriepuMeHTANBHBIX 33]1a4 HA TIOJyYEHUE OPraHNYECKUX BEILECTB.

Pemenne skcriepuMEHTANBHBIX 33]]a4 HA PacllO3HAaBaHUE OPTaHUYECKUX BEILECTB.

W nenTudukanis HEOPraHn4eCKUX CoeINHEHHMN.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE I'a30B.

Pemrenne skcnepuMeHTANIBHBIX 3a7a4 110 TeMe «MeTamib».

Pemrenne skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «HemeTab.

Pemrenne skcrniepuMeHTaNbHBIX 3a4ad N0 TeMe «l'eHeThuyeckas CBsI3b MEXKIy Kilaccamu
HEOPTraHWYECKUX COECTUHEHUI.

Pemrenne skcrniepuMeHTaNbHBIX 3a4ad N0 TeMe «l'eHeTnuyeckas CBsI3b MEXKIy Kilaccamu
OPraHUYECKUX COCTUHEHUI.

ITonydeHune 3TUIIEHA U U3YYEHHUE €TI0 CBOMCTB.

ITonyyeHnue yKCyCHOM KUCIIOTHI M U3YYCHHUE €€ CBOWCTB.

I'mpponus xupos.

N3rorosneHue Mpuia pyqyHOil paboTHI.

XHAMHS KOCMETUYECKUX CPEJICTB.

UccnenoBanue cBOMCTB OEIKOB.

OCHOBBI ITHIIEBON XUMUH.

HccnenoBanue MUIIEBBIX 100aBOK.

CBolicTBa OJTHOATOMHBIX 1 MHOI'OATOMHBIX CITUPTOB.

XUMHUYECKUE CBOMCTBA AJIbJIETU/IOB.

CuHres cioxHOT0 dupa.

IM'uaponus yriaeBoioB.

YcrpaneHue BpeMeHHOM KECTKOCTH BOBI.

KauecTBeHHBIE peakiiii Ha HEOPraHMYECKUE BEIIECTBA U NOHBI.

HccnenoBanue BIMAHUS Pa3IMUHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIIUH.

Omnpenenenne KOHIEHTPAIIMH PacTBOpa aCKOPOMHOBOM KUCIOTHI METOJJOM THTPOBAHUSI.
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JIMYHOCTHBIE PE3YJIBTATHBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOEHHUS OOYy4YarOIMIMMUCS
porpamMMm CpeIHero o0mero oOpa3oBaHHs (JJUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM JuIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
IPOrpaMM CpeHEro 00I1ero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-AEATEIBLHOCTHBIM MOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeaHEero oomero obpazoBaHUs
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHHE OOYUYAIOUTUMUCS POCCHICKOW TPaKTAHCKOW UACHTUYHOCTU — TOTOBHOCTHU K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

L[eJICHANIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEKJIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH JESTENBbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIM4YMEe TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYPHl U CIHOCOOHOCTH CTAaBUTH LIETH H
CTPOUTD KU3HEHHBIE IJIAHBI.

JluuHOCTHBIE pe3yNbTaThl OCBOEHUS IMpenMera «XHUMHsS» JOCTHUTaloTCid B €IUHCTBE
yueOHOM M BOCMUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C€ T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJeallaMd  POCCHUHCKOTO
rpaXAaHCKOro O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOpPMaMH U MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOLIMMH TPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIINXCSI.

JIM4HOCTHBIC Pe3ybTaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JESITeNbHOCTH OO0YJaroMMXCs [0 peaau3alud
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

OCO3HaHUs 00YYaIOIMMHUCS CBOMX KOHCTHTYIMOHHBIX MpaB M 0053aHHOCTEH, YBa)KEHUS
K 3aKOHY U NPaBOMOPSAKY;

MIPEJICTABICHHUS] O COLMAIbHBIX HOPMaX W MpaBWJIaX MEXJINYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOU JIEATEITHHOCTH MPU CO3TAHUN YUCOHBIX MPOCKTOB,
pelIeHnn yueOHbBIX U MO3HABATENBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI
JIPYTUX IPU aHAIHU3€ PAa3IUYHbIX BUJIOB YUEOHOH 1eATEeNbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIEHHS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUI0 OTeUeCTBEHHOM
XUMUHY;

YBOKEHUS K TPOIIECCY TBOpPYECTBA B OOJIACTH TEOPHH M MPAKTHYECKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTMI)KCHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIbHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



MHTEpeca W II03HABATENIBHBIX MOTHBOB B IIOJYYEHHH H MOCIEAYIOIIEM AaHAINA3E
UH(OPMALIUU O TIEPETOBBIX TIOCTUIKEHUSAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMM, CBSI3aHHBIE C XHUMHYECKUMHU SIBICHUSMHU,
U TNPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIEHMBAaTh CBOE IOBEIECHHE M IOCTYNKHM CBOMX TOBAPUIIEH € MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBbSI:

MOHMMAHMsI IIEHHOCTEH 370poBOro u Oe3zomacHOro obpa3a KHM3HHM, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3NYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOroieHHs MpaBui 0E30MacHOTO OOpalleHusi ¢ BEIIeCTBAMH B OBITY, MMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHUMAaHMS 1IEHHOCTH TMpaBUJ HMHAMBUIYAJBHOTO M KOJIJIEKTUBHOTO 0€30I11acHOrOo
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JIFOJEH;

OCO3HAHUS TOCJEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUEK (YHOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHUSA:

KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKON IESITEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTrUuX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTH€ B pEIIEHWHM MPAKTHUYECKUX 3a/ady COLHUAIBHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil pa3audHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WMHIUBUAYaJbHOW TPaeKTOpUM OOpa30BaHMA,
Oyaymieit mpodeccun U peanu3alnuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMUH, MHTEPECOB U NMOTpEOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTMUYECKH 11€71€c000pa3HOro OTHOLIEHUS K IPUPOJIE, KAaK HCTOUYHUKY CYIIECTBOBAHMUS
JKU3HU Ha 3eMIie;

MOHUMAaHHUS TJI00abHOTO XapaKTepa HKOJIOTMUECKUX MPOo0ieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CPEbI;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIb30BAHMS TOCTH)KEHUI XUMHH ISl PELICHNUS BOIIPOCOB
PaLMOHATILHOTO PUPOAOIOIb30BAHNUS;

AKTUBHOI'O HEINPUATUS AEHUCTBUM, NMPUHOCALIMX BpPEI OKPYKAKOUIEH NMPUPOIHON CpeEXE,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE MOCIEACTBUS MPEINPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJu4usl Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTUYECKON KYJIbTYphI, OIbITA
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;



MOHUMaHUs Ccleun(UKN XMMUU KaK HayKd, OCO3HaHMsI €€ poiau B (HOpMUPOBAHHUU
paIMoOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3/ITaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIoIeM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHrur IpodJieM COXPAHECHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XMMHH MJII COBPEMEHHOW IMBUIM3AIMU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEHIEHUH T100aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPYAA U SKOJIOTHYEeCKH KOM(OPTHOM KHU3HU KaXKJIOTO 4WieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJIOB IIO3HAHMUS,
UCTIONIE3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEr0 MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
yYMEHHUsI J1e7aTh 000CHOBaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XHUMHYECKHE 3HAHUS [UIsl pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 1O XMMHH B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyla B pasIuuHbiXx cdepax mpodeccrnoHambHON
JIeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yIbTaThl OCBOSHHS Y4eOHOro mpeaMera «XWMHS» Ha YpPOBHE
CpeaHero o0mero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MeXMmpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOLINE ETOCTHOCTh HAYYHOH KapTUHBI MUpa
n CHGI_II/Iq)I/IKy MCTOHOB IMMO3HAHUS, UCIIOJIb3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTeme, BCIICCTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HayuHbId ()aKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHe);

VHHUBEpCallbHble ~ y4eOHble  JeiicTBus  (TIO3HABATENbHBIC,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone (opMuUpoBaHHE (YHKIMOHATLHOW TPaMOTHOCTH |
COLMAIHOM KOMIETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOyYaromuxcs  HMCIOJB30BaTh  OCBOEHHBIC  MEXKIUCHUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblEe y4yeOHbIE ACWCTBUS B I03HABATEIbHOW H
COLIMAJIbHOM IIPAKTHKE.

MertanpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU yYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OgJianenne yHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a3oBbIe JJorMUYecKHUE AeHCTBUS:

CaMOCTOSITENTLHO (DOPMYJIUPOBATh W AaKTYalIH3UPOBaTh TMPOOIEMY, BCECTOPOHHE €&
paccMmaTpuBaTh;

OMPCACIIATE HCIIU OCATCIBbHOCTH, 3alaBasg IMapaMCTpbl U KPUTCPUHU HUX HOCTHIKCHUA,
COOTHOCHUTD pPC3YJIbTAThI ACATCIIBHOCTU C MOCTABJICHHBIMU LICIISIMU



WCIOJIb30BaTh MPH OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEISTH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JUIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUI;

BHIOMpATh OCHOBAaHUS W KPHUTEPUHM I KJIACCU(UKAIMKA BEIIECTB U XUMHUYECKUX
peaKkuuii;

YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHAYKTUBHBIC, NEAYKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

MPUMEHSITH B MPOLIECCE MMO3HAHUS, UCTIOIb3yeMbIe B XUMUU CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XuMudeckass (opMmyna, ypaBHEHHE XHUMHUYECKOM peakluu — TMPU PEIIeHUH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HAa3BaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHA.

2) 0a30Bble HCCJIe0BaTEIbCKHE 1eHCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKLUii;

dbopMynupoBaTh IeId W 3aJadydl HUCCIEJOBAHMS, MCIONb30BaTh IIOCTaBICHHbIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1Tt QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BIIQ/ICTh HABBIKAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS WM TIPOBEACHHS yUYECHUYECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM MPOIEcca, CaMOCTOSATEIHHO
POTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBINA OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEAOBATEIIbCKON M TMPOEKTHOW JESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYECKHX 3a71a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX wuHpopManmu (HAyYHO-TIOMYJISIpHAs
aUTepaTypa XHMHYECKOTO COJAEpIKaHWs, CIPAaBOYHBIE TocoOms, pecypchl HHTepHera),
aHAIM3UPOBATh HH(MOPMALMIO PA3JIUYHBIX BUIOB U (OpPM TpPENCTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpochl W MPUMEHSATh Pa3IUYHbIE METOJbl IPHU TIOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOM /1JIs BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

MPUOOPETATh OIBIT UCMOIB30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANIBHYIO GOpMY TMpeACcTaBlIeHUss HHPOpMAIHH (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

UCIIOJIb30BaTh HAYYHBI S3bIK B KayecTBE CpEJICTBAa IMpU paboTe € XUMHUYECKOM
uHopMmaren: MPUMEHATh MEXIpeAMETHbIC ((pu3nyeckue MW MaTreMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.

OBiajieHne YHMBEPCAILHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMMU:

3alaBaTh ~ BONPOCHI IO CYIIECTBY OOCYXKJTaeMOil TemMbl B  XOJI€ JHaliora
U/WIA JTUCKYCCHH, BBICKA3bIBaTh HJIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHMSI IPETIOKEHHOM 3a/1a4;



BBICTYINIATh C MpE3eHTaluell pe3ylbTaToOB MO3HABATEIBHON AEATENbHOCTH, MOJYyYEHHbIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBINOJHEHHUH XUMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanuzanuu y4eOHOTO IIPOEKTa u dbopmynarpoBaTh BBIBO/IbI
[0 pe3ylbTaTaM MpPOBEAEHHBIX HCCICAOBAHUM IIyTEM COIVIACOBAHMS IIO3ULUNA B XOJE
00cyxeHus1 1 0OMEHa MHCHUSIMU.

OniaieHNe YHHBEPCAIbHBIMH PeryJIsiTHBHBIMH J1eHCTBHSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO NO3HABATEIbHYIO AEATEIBHOCTD,
onpenenss e€ eau W 3aJauyd, KOHTPOJIMPOBATh M 10 Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii alrOpUTM JIEHCTBUN TPU BBIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIyYE€HUS! HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEH JEATENIbHOCTH Ha OCHOBE caMOaHalu3a U
CaMOOLIEHKHU.



(98]

Jlnis OLleHHMBaHUS JOCTHKEHMM oO0ydaromuxcs IMpH pead3alud Kypca IO BBIOOPY
«XuMHUs — Hayka OyIymliero»  HCIOJb3yeTcs OTMETOYHAas ISATUOAJUIbHAs CHUCTEMa B
COOTBETCTBHH C HOPMAaMHU OLIEHOK.

Ounenka «5» cTaBUTBbCA B TOM Clly4ae, €ClIM YYaluiics MOKa3bIBaeT BEPHOE MOHUMAaHUE
XUMUYECKOU CYIIHOCTU PACCMATPUBAEMBIX SBJIICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, a
TaK K€ MPaBUJIbHOE ONpEAEICHHE XMMUYECKUX BEJIMYMH, YMEET NPUMEHSATh 3HAHUSA B HOBOU
CUTyallUd TIpH BBIOJHEHUU MPAKTUYECKUX 3aJaHuid. MOXKeT yCTaHOBHUTH CBA3b MEXKAY
U3y4yaeMbIM U paHee M3Y4YEHHBIM MaTepUaloM IO KypCy XUMHHM, a TakKe C MaTepHalloM,
YCBOEHHBIM NIPU U3Y4YE€HUU JAPYTUX MPEIMETOB.

Ounenka «4» CTaBUTHCS, €CIIM OTBET YUYEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM
Ha OIICHKY S5, HO JaH 0e3 HCIONb30BaHHUsS COOCTBEHHOTO IUIaHA, HOBBIX IMPUMEPOB, 0e€3
IPUMEHEHHs 3HAHUI B HOBOM CHUTyallud, 6€3 HCIIOJIIb30BAHMS CBSI3€H C paHee H3yYEHHBIM
MaTepHajJoM M MaTepuajoM, YCBOCHHBIM MpPHU H3YYEHUH [Ip. MPEIMETOB: €CIH YJalluics
JIOIYCTUII OJIHY OIIMOKY MM He OoJiee IBYX HEJOUETOB M MOXKET MX MCIPABUTh CAMOCTOSATEIIBHO
WIN C HEOOJIBIIOW MOMOIIBIO YUUTEIIS.

Onenka «3» cTaBUTHCS, €CIM YYalMHCs NPaBUIbHO MOHMMAET XUMHUECKYIO CYIIHOCTh
paccMaTpUBaeMBbIX SBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OT/EIbHbIE IPOOETBI B
YCBOEHHH BOIPOCOB Kypca XMMHUH, HE IMPENATCTBYIOUINE NallbHEHIIEMY YCBOEHHIO BOIIPOCOB
IPOTPaMMHOT0 MaTepuaa, JONYyCTHJI He Ooyiee OJHON IpyOoi OMMOKH U JIBYX HEJOYETOB, HE
Oonee ogHON TpyOOW W OAHOW HerpybOoil ommOku, He Oojee 2-3 HErpyOBIX OMIMOOK, OJHOMN
Herpyooi ommoOKu U TpEX HEJOUYETOB; NOMYCTUI 4-5 HETOUETOB.

Ounenka «2» CTaBUTCS, €CIIN y4YaIlMHCs HE OBJIAJIENl OCHOBHBIMU 3HAHUSAMHU U YMEHUSAMHU
B COOTBETCTBUHU C TPEOOBAHUSAMM MPOTrPaMMBbl U JOMYCTUI OOJblIe OMIMOOK M HEJOUYETOB YEM
HE00XO0AUMO ISl OLEHKH «3)».

Ilepeuenv oumuook:
2pyovle ouubKu

Hesnanue MEXaHH3MOB MPOTEKAHUS peaxiuit MEXITY OpraHHYECKUMHU
¥ HEOPTaHUYECKUMU BEIIECTBAMHU.

Heymenne BbIACTSATH B OTBETE TVIABHOE.

Heymenrne npoBoauTh pacdy€Thl MO0 XUMHYECKUM (HOPMYIIaM U ypaBHEHUSMSL.

Heymenue xapaktepu3oBaTh S-, p- U d-3JIEMEHTBI TI0 UX MOJOXKEHHUIO B MEPUOANYECKOM
cucteme /1. 1. Menaeneena

Heymenue mnonaroroButh K paboTe YCTAaHOBKY WM JjabopaTopHOE OOOpYyIOBaHHE,
IIPOBECTH OIIBIT, HEOOXOIUMBIE PacUeThl UM MCIIOIb30BATh MMOJIYYE€HHbIE TaHHBIE /ISl BHIBO/IOB.

HebOpexxnoe oTHomeHHME K JIaOOpaTOpHOMY OOOPYAOBAaHHIO M HM3MEPHUTEIBHBIM
npubopam.

Heymenne onpenenuts moka3zaHus U3MEPUTEILHOTO MPUOOpa.

Hapymenue TpeboBanuii mpaBuil 6€30MacHOTO TPY/ia MPU BBITOTHEHUH SKCIIEPUMEHTA.
Hezpyoble ouudKU

Herounoctu GpopMynmupoBOK, onpeneseHnid, 3aKOHOB, TEOPU, BHI3BAHHBIX HETIOJHOTOU
OTBETa OCHOBHBIX MPHU3HAKOB ompeaensieMoro noHsATus. OmuoKy, BI3BaHHbIE HECOOIIOIEHUEM
YCJIOBU MPOBEACHUS OIbITA U U3MEPEHUI.

OmubKku B COCTaBICHUH YPABHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEAKIHA
C TIOMOIIIBIO METO/A IEKTPOHHOTO OanaHca.

HpOHyCK HNJIN HCTOYHOC HAIIMCAHUC HaI/IMeHOBaHI/Iﬁ CANHUIL XUMHNYCCKUX BCIIMYHH.
Hedouembl



Apudmerndeckne ommOKH B BBIYHCICHHSIX, €CIU ATH OIMMOKH TPyOO HE HCKAKAIOT
pPEaTbHOCTh MOTYYCHHOTO Pe3yabTaTa.

HebOpexHoe BBITIOTHEHUE 3aITUCEH.

Opdorpaduueckre u MyHKTYaI[MOHHbBIE ONTHOKH

B cootBercTBUU ¢ TpeOoBanussMu CTaHIapTa J0CTHKEHHE JJHYHOCTHBIX pe3yJIbTaTOB
He BBIHOCHTCSI HA HWTOrOBYK) OLIEHKY OOYYaloUIMXCsl, a SBISIETCAd MPEIMETOM OICHKU
s dexTuBHOCTH BOCITUTATEILHO-00pa30BaTEILHOM NEeATeTLHOCTH 00pa3zoBaTeIbHOTO
yUpEeXJIeHUSI 1 00pa3oBaTENbHBIX CUCTEM pa3HOro ypoBHA. [103TOMy olieHKa 3THX pe3yiIbTaToB
00pa3oBaTeNbHON JIEATETBHOCTH OCYLIECTBISIETCS B XOJ/I€ BHEIIHUX HENEepPCOHU(PHUINPOBAHHBIX
MOHUTOPHHIOBBIX ~ MCCJICJOBAaHWH  Ha  OCHOBE  LIEHTPAJIM30BaHHO  pa3pabOTaHHOIO
UHCTPYMEHTAPHSL.

OrneHka MeTanpeMeTHBIX Pe3yJbTATOB IPEJICTABISCT COOON OICHKY JOCTHXKEHUS
IUIAHUPYEMBIX ~ PE3yJbTaTOB  OCBOGHHUS  OCHOBHOM  00pa3oBaTelnbHOW  MPOrpaMMBbL,
NpEJCTaBICHHbBIX B pasfenax «PerynsartuBHble yHHBepcajibHble YdeOHble JEHCTBUS,
«KoMMyHUKAaTHBHbBIE YHUBEpCAIbHbIE yueOHbIe AeicTBUs», «[lo3HaBaTenbHbIe YHUBEpCAIbHbIC
yueOHbIe ACUCTBUS» MpOorpaMMbl (POPMUPOBAHMS YHUBEPCATIbHBIX YUEOHBIX NEHCTBHI, a Takxke
IUIAHUPYEMBIX PEe3yJIbTAaTOB, MPEJICTABICHHBIX BO BCEX pa3Jenax MeEXIUCIHUILITHHAPHBIX
y4EOHBIX IPOTPAMM.

CucreMHasi oOLeHKAa JIMYHOCTHBIX, MeTampeJIMeTHbIXH TMpPeAMETHBIX PpPe3yJbTATOB
peanu3yerc B paMKax HakonuteiabHo#H cucreMbl — PABOYEI'O ITOPT®OJIHNO.
IHopTdoamo no3BoJisieT pelIuTh cieayoUe NeJaroruyeckKue 3a1a4um:

» TOAJEP)KUBATh BRICOKYIO YI€OHYIO MOTHBAIUIO IKOJIBHUKOB;

» TIOOWIPATh UX aKTUBHOCTh U CAMOCTOSITEIILHOCTD, PACIIUPITH BO3MOKHOCTH O0YYCHUS H

CaMOOOYYCHHUS;

» (opMHupOBaTH YMEHUE YUUTHCS.



CTPYKTYPA ITPOI'PAMMBI

OcHoOBHOE coziepKaHue Kon-Bo uacoB mo | Beero
KJlaccam
(bakTuuecku
10 11
KJ1acc KJ1acc
DneMeHT, B3sSBIIMM Ha cebs 3amgayy ObITb OCHOBOH | 3 3
BCEro KHBOTO
OCHOBBI HOMEHKJIATypbl U U30MEPHUH 4 5 9
CpaBHuTENbHAS XapaKTEPUCTHKA YIIIEBOAOPOIOB 5 3 8
[IpuMeHeHue yriieBogopoa0B 7 7
Kucnopoacoaepxaiiue opraHuyeckue BellecTBa Ha | 8 2 10
ciryx0e yenoBeka
A30TcoaepKalre COeTMHEHUS 5 3 8
DKOJIOTHYECKHE TMPOOJIeMbl B Kypce OpraHU4ecKoi | 2 2
XUMHUHI
CBolicTBa KJIaccOB HEOPraHUYECKUX COEAMHEHUN: 4 4
OKCH/IbI, COJIH, TUIPOKCHIBI.
[TpakTuueckas padota Nel.
[uaponu3 coneit, OMHAPHBIX COCAMHEHHUH, B3aUMHOE 3 3
YCHJIEHUE TUIPOIIN3a
OBP B HEOpraHM4EeCKON U OPraHUYECKON XUMUHU 5 5
DIEKTPONU3 COJICH, DIEKTPOXUMHYECKUE CIOCOOBI 2 2
MOJIyYEHUs] HEOPTaHUYECKUX BEILIECTB
KommiekcHble coeuHenus 2 2
[Mpaktudeckas padoraNe2 KauecTBeHHBIE pEaKINH B 2 2
OPraHU4YeCKON XUMHH
I'eneTnueckas CBSI3b MEXKY KiIacCaMH OPTaHUYECKHUX 3 3
COCTMHEHUN
Bcero 34 34 68




YTBep:kaa: CoriacoBaHo: PaccmoTpeno:

Hupexktop MAOY 3am.aupexkropa MAOY
«COII Ne152 r.Yenssouacka» «COIL Nel52 r.UensOnucka» Ha 3acemanuu MO
JI.B.bapanosa B.I'. TonmyHoBa E.A. ®peHuens

Temaruueckoe muanuposanue 10 kiaace 2022/2023 yuyeOHbIi 1o
Yuureasn: TepenrbeBa U.I'.

KanenpapHo-temaTnyeckoe IyianupoBaHue paspadarbiBaercs B coorBercTBHH ¢ PI'OC 00O n
®OII OO0, YMK, paccMOTpPeHHBIM M YTBEePKICHHBIM HA METOAUYECKOM COBCIIIAHMHU yYUTeIei.

No | Jlara Tema ypoka Komuue | Ouen | [IOP
i MpOBEICH CTBO OuHast
\n | ug 4acoB nesre
w1 | ¢ak JBHOC
aH | T Th
Tema 1. J1eMeHT, B3sIBIIUI HA ceds 3a1a4y ObITh OCHOBOI Bcero :kuBoro (3 yaca)
1. [Monoxenwne atoma | 1 https://www.youtube.com/wa
yraepona B [ICXD, tch?v=qjJeQgddC6A &list=P
OCOOCHHOCTH CTPOCHHUS LvtJKssESNrhfUV8Ndel0X
aToma. KUArInSr88P&index=1&pp
=iAQB
2. KoBaneHnTtHas 1 https://www.youtube.com/wa
XUMHUYECKas] CBSI3b, tch?v=VaisqlKgx9U&list=PL
MPUPOJa U OCOOCHHOCTH. vtIKssESNrhfUVE8Ndel0XK
UArInSr88P&index=4&pp=i
AQB
3. Banentnsle  coctosiHus | 1 POl
aToma yriepoja.

I'uGpuau3anms, ee BUIbL.
Tema 2. OCHOBBI HOMEHKJIATYPbI M u30Mepuu (4 yaca)

4. [Tpunnuns! o6pazoBanus | 1 POII
Ha3BAaHUN OPraHUYECKUX
COEIMHECHUM.

5. N3omepus, ee BUAbI 1 POIII

6. Ypok-ympaxxHeHHeE. 1 https://www.youtube.com/wa
CocraBnenue tch?v=6LFV5L6THCM &list
CTPYKTYPHBIX  (POPMYIL =PLvtIKssE5Nrg1942bgVIT
Howmenkinarypa. qwX8N_ Hry2e &index=3&p

p=1AQB

7. Onrtuueckast akTUBHOCTD | 1 POII
OMOJIOTUYECKNX BEIECTB
u JIEKapCTBEHHBIX
MpPerapaToB.

Tema 3. CpaBHUTe/IbHASI XaPAKTEPUCTHKA YIJIEBOAOPOAOB (5 4yacoB)

8. Yrneronopoapel- obmast | 1 POII
XapaKTePUCTHUKA.

Haxoxnenue B mpupoe.
9. Crpoenue 1 POl




YIJI€BOIOPOIOB.
H3zomepus.
['ubpuauzamms.

10. Tunuunsle xumudeckue | 1 POII
CBOMCTBA.

KauecTBeHHBIE peakuy.

11. ['eneTnaeckas CBs3b | 1 https://www.youtube.com/wa
MEXIY KJIacCaMu tch?v=5suTJ1iGtKo&list=PL
YTJIEBOJIOPOIOB. vtJKssESNrhfUV8Ndel0 XK

UArInSr88P&index=26&pp=
1AQB

12. [Ipaktuuyeckas  pabota | 1
Nel.VYrneBogopomsl.

Tema 4. [IpumeHenne yrieBoaopoaos (8 yacos)

13. Hedts |l https://www.youtube.com/wa
HEPTENPOIYKTHI, tch?v=AZITS3 QQnA&list=
CBOMCTBA, n00bIva, PLvtIKssESNrg1942bgV9Tq
PUMEHEHHE. wX8N Hry2e &index=20&p

p=1AQB

14. Bunnixnopun. 1 POII
AKPUITIOHUTPUII.

15. [Ipumenenue 1 POII
YTIIEBOIOPOJIOB.

16. Pentenue 3agad. | 1 POIII
TepMmoxumMuueckue
pacyeTsl.

17. Pewienue 3anay. | 1 PolI
O0OBEMHBIE TOJIH.

18. Pemenne 3amau. BriBog | 1 POII
dbopMya  OpraHWYECKHX
COEIMHECHUM.

19. Pentenue 3amau. BrniBox | 1 POIII
dbopMyn  OpraHHMYECKHX
COCTUHEHUN.

Tema 5. Kuciopoacoaepxanue opraindeckKie BelecTsa Ha ciaysk0e yenoBeka (8 yacos)

20. Kucnoponcoaep:xaine 1 POIII
OpTaHHYECKUe
BEIIIECTBA. oOmmas
XapaKTePUCTHKA.

21. Cnuprtsl, POII
Kiaccuukanms.

IIpumeHeHue.

22. KapGoHoBbie  KHCIOTHI, | 1 https://www.youtube.com/wa
KJaccuuKanus. tch?v=qZxqheNDZaQ&list=
3HayeHue. PLvtIKssESNrg1942bgV9Tq

wX8N Hry2e &index=29&p
p=1AQB

23. Kupsl. Mbina. 1 https://www.youtube.com/wa

tch?v=gdFeMd1TS4M&list=
PLvtJKssE5Nrg1942bgV9Tq
wX8N Hry2e &index=34&p
p=1AQB




24, VYrneronpl, ux 3HadyeHHe | 1 https://www.youtube.com/wa
B )KM3HU YEJIOBEKA. tch?v=Ai18KyfcWm7U&list=
PLvtIKssESNrg1942bgV9Tq
wX8N Hry2e &index=35&p
p=iAQB
25. [Monucaxapu st B|1 https://www.youtube.com/wa
pupoIe ux tch?v=14LFCgKO0xA4&list=P
Oumonoruveckas pob. LvtJKssESNrg1942bgV9Tqw
X8N Hry2e &index=36&pp
=iAQB
26. Pentenue 3agad. | 1 POII
Maccosas 10sl.
217. [IpakTtnueckass  pabora | 1
No2.  KucnorHeii u
(dbepMeHTaTUBHBIN
TUAPONIU3 Caxapo3bl U
Kpaxmaiia.
Tema 6. A3oTcoaep:xaiue coequHeHus (5 4acoB)
28. AMUHBI |l https://www.youtube.com/wa
HUTPOCOCTUHEHUSI. tch?v=GMO0O0rXCk3w&list=
PLvtIKssE5SNrg1942bgV9Tq
wX8N_ Hry2e &index=40&p
p=iAQB
29. KucnotHo-ocHOBHBIE 1 https://www.youtube.com/wa
CBOICTBa aMHUHOKHUCIIOT. tch?v=IBJVEO091Ylk&list=PL
VvtJKssESNrgl1942bgVIoTqw
X8N Hry2e &index=42&pp
=iAQB
30. benku kak mnpupoassie | 1 https://www.youtube.com/wa
MTOJIMMEPHI. tch?v=q3f1dRBanPc&list=PL
Buonornueckue VvtJKssESNrgl1942bgVIoTqw
byHKIUHA OCIIKOB. X8N Hry2e &index=43&pp
[Tumessie 10OAaBKH. =1AQB
31. HyxknennoBbie KucnoTsl: | 1 POIII
JIHK u PHK.
32. [IpakTnueckass  pabora | 1 PO
No3.AHanmu3  OUIIEBBIX
IPOJTYKTOB.
Tema 7. Jxosornyeckne npodjeMbl B Kypce OpraHu4eckoil Xumum (2 yaca)
33. Bpennoe BiusHEE | 1 https://www.youtube.com/wa
3arpsi3HEHUs Ha tch?v=Ugh61X5gXyl&list=P
OpraHu3M 4YeJIOBEKa. LvtJKssE5SNrg1942bgVITqw
X8N_Hry2e &index=48&pp
=iAQB
34. HapkoTtuueckue 1 https://www.youtube.com/wa
CBOMCTBa U TOKCUYHOCTD tch?v=tMhWXU7hh1 A&list
CIHPTOB. =PLvtJIKssE5Nrg1942bgVIT
qwX8N_ Hry2e &index=49&
pp=iAQB

YrBepxnaro:

CorJjacoBaHo:

Paccmotpeno:




Hupexrop MAOY 3am.aupekropa MAOY
«CONI Ne152 r.Yemssonucka» «COI Nel52 r.YensOuHCcKa» Ha 3acemanuu MO
JI.B.bapanoBa B.I'. TonyHoBa E.A. ®peHuenb

TemaTn4yeckoe nuiannposanue 11 kiaacc 2023/2024 y4eOHblIii roa
Yuurean: JlockyToBa A.A.

KanengapHo-rematudeckoe mjiaHupoBanue paspadarbiBaercsi B coorBercTBUM ¢ ®PI'OC 000 m
DOII 000, YMK, paccMOTPpEHHBIM M YTBEPKICHHBIM HA METOAHUYECKOM COBELLIAHUM YU TeJIeil.

Ne [Hara Tema ypoka -
\I1 MpOBEJIC §
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Tema 1. Knaccupukanusi HeOpraHm4ecKuX M OPraHNvYecKnX CoeJMHEHNH M0 COCTABY M
cBoiictBaM. MexayHapoaHasi M TPMBHAJIbHAA HOMEHKJIATYpa S yacoB

1. Knaccudukanus 1 https://www.youtube.com/
HEOPTraHWYECKUX BEIIECTB watch?v=01Z3suONkBs&
10 COCTaBY U CBOMCTBaM list=PLvtJKssESNrhfUV8
Ndel0XKUArInSr88P&in
dex=20&pp=1AQB
2. MexnyHapoaHas u|l POII
TpUBHAIbHAS
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB
3. Knaccudukanus 1 POII

OPraHMYEeCKHUX BELIECTB MO
COCTaBY U CBOMCTBaM

4. MexaynapoaHas u|l POIII
TpI/IBI/IaJIBHa}I
HOMEHKJIaTypa
OPraHUYEeCKHUX BEIIECTB

5. CocraBiieHue 1
CTPYKTYPHBIX (hOpMYII.
Tema 2. CBoiicTBa KJIACCOB HEOPTAHUYECKUX COCAUHEHUII: OKCU/bI, COJIM, THIPOKCHUbI.
4 gaca

6. CaoiicTBa OCHOBHEIX, | 1 POII
KHCJIOTHBIX u
aM(pOTEpHBIX OKCHUIOB U
THJIPOKCHJIOB.

7. Comu:  wnmaccudukanus, | 1 https://www.youtube.com/
CTHOCOOBI HOJyYEHHUS watch?v=bW _IRZfj-
CpPEIHHX COJICH, CBOMCTBa AE&list=PLvtJKssE5SNrhf
CpeIHUX conei, UV8NdelOXKUATrInSr88P




[IOJIyYEHUE  KHCIBIX U &index=25&pp=1AQB
OCHOBHBIX COJIEH.
8. CnocoOsr  mpeBpameHus | 1 PO
pPa3iIMYHBIX THUIIOB COJIEH
ApYT B Apyra.
9. Ilpakmuueckaa paboma | 1
Nel. «CBolicTBa OCHOBHBIX
KJIACCOB HEOPTaHMYECKHX
COETMHEHUI»
Tema 3. I'uapoam3 cosieil, OUHAPHBIX COeJUHEHUI, B3aMMHOE YCHJIEHHEe T'HApPOJIn3a
(3uac)
10. [Munpomnms OuHapHBIX | | https://resh.edu.ru/subject/l
COCIMHEHUII. esson/5912/
11. [Muppomnms conend. | 1 https://www.youtube.com/
Bsaunmuoe yCUJICHHE watch?v=KKcRuGAn9cs
TUAPOIHN3A. &list=PLvtJKssESNrhfUV
8Ndel0XKUArInSr88P&i
ndex=18&pp=1AQB
12. I'maponus B oprannyeckoit | 1 POIII
XUMUHI
Tema 4. OKHCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE PEaKHUM B HEOPraHMYeCcKOH H
oprannveckoil xumum ( 5 4yacos)
13. Onpenenexnne creneHu | 1 POIII
OKHUCJICHHUS DJIEMEHTOB B
HEOPraHUYECKUX U
OpPTaHMYECKHUX BEIIECTBAX.
14. Tunuanele okucIuTend M | 1 https://www.youtube.com/
BOCCTaHOBUTEIIH. watch?v=sm08C621t2k&li
st=PLvtJKssESNrhfUVEN
del0OXKUArInSr88P&inde
x=19&pp=1AQB
15. Knaccudukanus 1 PolI
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIIbHBIX
peaKInii.
16. Biustaue cpensl, | 1 PolI
KOHIEHTpaluu u
TEMIEPATYPhI Ha
MpPOTEKaHue
OKHUCJIUTEITHHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHii.
17. OxucauTeNnbHO- 1 https://resh.edu.ru/subject/l
BOCCTAaHOBUTEJIbHbIE esson/5412/

peakuur B OPraHUYECKOU
XHUMHU: MATKOEC U KECTKOC
OKHCJIEHUE AJIKCHOB,
OKHUCIIEHUE apeHOB,
CIIUPTOB, aJIbJICTHUJIOB.

https://resh.edu.ru/subject/l
esson/4775/




Tema 5. DiIeKTpo/IU3, IJTEKTPOXUMHYECKHE CIOCOObI MOJyYeHHS] HEOPraHu4YecKHX

BemecTB (2 yaca)

18. DIIEKTPOIIN3 Kak | 1 POIII
COBOKYITHOCTb
OKHCJIUTEIBHO-
BOCCTAaHOBHUTEbHBIX
peaKkuuii, KaTrogHblE U
AQHOJ/IHBIE MTPOIIECCHI.
19. DJIEKTPOJIN3 PAcTBOPOB M | 1 POIII
pacIuiaBoB COJIEH,
IIeoYei, KHCIIOT, COJeH
KapOOHOBBIX KHCIIOT.
Tema 6. « KoMnjiekcHbIe coequHeHUs» (2 yaca)
20. XapaKkTepUCTHKa, 1 PolI
HOMEHKJIaTypa, CTPOCHHE
KOMILIEKCHBIX
COCTMHEHNN
21. XuMHu4eckue cBoiicTBa | 1 POII
KOMIUIEKCHBIX
COCIMHEHU I u nx
3HaA4YEHUE, IPUMEHEHHUE.

Tema 7. Oco0eHHOCTH 31eKTPOHHOIO CTPOCHHS

U XUMHYECKHX CBOICTB YIJIeBOAOPO/I0B

(3 yaca)
22. OcobeHHOCTH 1 POII
AIIEKTPOHHOTO  CTPOCHUS
YTJIEBOJIOPOIOB (TUTBI
TUOpUAN3AITIT aToOMOB
yIiepoJia , G - U T -CBSI3H).
23. XapakTepHble 1 PolI
XUMHYCSCKHE CBOICTBa
aJKaHOB, IIMKJIOAJIKAHOB,
aJIKCHOB, aJKaJIUECHOB,
AJIKUHOB 51
apOMaTHYECKHUX
YTJIEBOJIOPOIOB.
24. NoHHbld ¥ pagukaibHBIN | 1 POIII

MEXaHU3Mbl pEaKkUUd B
OPraHNYeCKON XUMHH.

Tema 8. Oco0eHHOCTH 3JICKTPOHHOIO CTPOCHHUSI H

XHMHYECKHX CBOIiCTB KHCJIOPOACOAEPAKALIUX

OpPraHMYecKuXx BelecTs (2 yaca)

25. OcoOenHoctu 1 POIII
AJIEKTPOHHOTO  CTPOEHUS
(GYHKIIMOHAJIBHBIX TPYIIT

26. XapakTepHbIe 1 PolI
XUMUYECKHE CBOMCTBA
KHCIIOPOJICOACPHKAIINX

OpTraHN4YC€CKUX BCIICCTB

Tema 9. Ilpakmuueckaa padomahNe2 «KayecTBeHHbIC PEAKIMH B OPraHUYeCKOM XMMMU»

(2 yac)

27.

lIpakmuueckas
pabomaNe?2




«KadgecTBeHHEIC pe€akunuun
B OpFaHquCKOﬁ XUMHN

28.

Ilpakmuueckas
pabomahNe?2
«KauecTBeHHbIE peaKLUU
B OPraHUYECKOU XUMUL)

Tema

10.

Oco0eHHOCTH

3JIEKTPOHHOT O
CBOMCTBA30TCOIEPKANUX OPraHuYecKux BemecTs (3

4ac)

CTPOEHUs "

XUMHYECKHX

29.

OcobeHHOCTH
3JIEKTPOHHOTO  CTPOCHHUS
aMUHOTPYNIIbI,  BIUSHUE
AMHUHOTPYIIBI Ha
CBOMCTBA BCIIIECTB.

1

PolI

30.

XapakTepHble
XUMHNYCCKHUEC
a30TCcoAEepKaIINX
OpraHUYECKUX  BEIIECTB:
AMUHOB M aMUHOKHCIJIOT.

CBOMCTBA

POIII

31.

AHWINH. [TpoGnema
B3aWMHOTO BIIHSTHUS
aTOMOB  Ha  MpuUMepe
aHWIIIMHA.

PolI

Tema 11. I'eHeTn4yecKkasi CBA3b MEKIY KJIACCAMHU OPTraHUYeCK

uX BeuecTn (3 yac)

32.

B3anMocBs3n MEXKITY
YTII€BOJOPOAAMHU 51
KHCIIOPOJICOICPKAIITIMHU
COCINHCHUAMMU.

1

POIII

33.

B3aumMocBs3b MEKITY
KHUCIIOPOJICOACPKAITUMU U
a30TCoACpIKAITUMU
OpI‘aHI/I‘IeCKI/IMI/I
BEIICCTBAMH.

POIII

34.

Hrtoroserit
Kypcy.

3a4€cT 1o




10.

[puiaoxenne 1
HopMaTtuBHO-nnpaBoBoe obecneyeHue

®enepanbublit 3aKk0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoii
Oeneparuny (B pegakiuu ot 24.09.2022 Ne 371-D3);

Vka3 IIpesunenta Poccuiickoit @eaepannu ot 21.07.2020 Ne 474 «O HaAIMOHAIBHBIX
nensx passutus Poccuiickoit @enepaunu Ha nepuon 10 2030 rogay;

[Ipuka3 MunucrepctBa npocseuienus: Poccuiickoit @eneparuu ot 11.02.2022 Ne 69
«O BHeceHnn u3MeHeHui B [lopsok opraHu3aiy U OCyIIeCTBICHUS 00pa30BaTeIIbHON
JIEATETLHOCTH TT0 OCHOBHBIM 00I1Ie00pa30BaTeIbHBIM MTPpOTpaMMaM — 00pa30BaTEIbHBIM
mporpaMmMaM  HadajbHOTO OOIIEro, OCHOBHOTO OOIIEr0o W CpeaHero oOIIero
0o0pa3zoBaHMs, YTBEPXKIACHHBIM NMpPUKa3oM MHHHUCTEpCTBa MpocBenieHus Poccuiickoit
Oepepaunn oT 22.03.2021 Ne 115»;

[Mpukaz Munnpocsemenuss Poccunm ot 18.05.2023 Ne 371 «O0 yTBepkKIeHHH
denepanbpHON 00pa30BaTEIHLHON IPOTPAMMBI CPETHETO 00IIeT0 00pa3oBaHUMY;

[Ipukaz MuHucrepcTBa oOpa3oBaHuss W Hayku Poccuiickoir ®eneparuu ot
17.05.2012 Ne 413 «OO6 yrBepxkaeHuu (eneparbHOTO  TrOCYJapCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIAPTa CPEIHETO 001Iero oOpa3oBaHusy (B pelakiuu mpukasza No
732 ot 12.08. 2022 rona);

IIpuka3 MunuctepctBa npocsemenus Poccuiickoit @enepanun ot 20 mas 2020 r. Ne
254 «O06 yrBepxaeHun (enepaabHOr0 TEpeyHsT Y4eOHUWKOB, MOMYIIEHHBIX K
UCTIOJIb30BAaHUIO TPH peaIH3allMd HMEIOIUX TOCYAapCTBEHHYIO aKKpPEAUTAIHIO
00pa3oBaTeNbHBIX IMPOrpaMM Ha4yalbHOrO OOIIEro, OCHOBHOTO OOILIEro, CpeaHero
obmero 00pa3oBaHUS OpraHU3ANMAMH, OCYIIECTBISIIONIMMUA  00pa30BaTEIbHYIO
JESITEIIbHOCTBY;

[Ipuka3z MunucrepctBa npocsemenusi Poccuiickoit @enepanuu ot 28.02.2022 Ne 96
«O0 yTBep)KJIEeHUU TEPEUHs OpraHu3aluii, OCYIIECTBISIONMX HAyYHO-METOINYECKOE U
MeToauYeckoe obecrieueHne o00pa3oBaTeNbHOW JIEATENbHOCTH [0  peaau3aluu
OCHOBHBIX 00II€00pa30BaTeNbHBIX NPOrpaMM B COOTBETCTBHHM C (enepaabHbIMU
roCyJapCTBEHHBIMH 00pa30BaTeIbHBIMU CTaHApTaMH 00IIeT0 00pa30BaHUY;

ITocTranoBinenue I7aBHOrO TrOCYZapCTBEHHOIO CaHUTAapHOro Bpada Pocculickon
®eneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenuu canutapubix npasui CII 2.4.3648-
20 «CaHMTapHO-AUIEMUOJIIOTHYECKHE TPeOOBAHMUS K OpraHM3alisM BOCHUTAHUS U
00y4eHHs, OTJIbIXA U 03/I0POBJICHUS JETEH U MOJIOICKIU Y,

[lpuka3 MunncrepctBa mnpocsemeHust PD ot 02.08.2022 Ne 653 «O0 yTBepkIeHHH
(be):[epanbﬂoro NnepeuHs SJICKTPOHHBIX O6paBOBaT€IIBHBIX pPeCypCoB, AOMYHMICHHBIX K
WCIOJIb30BAHUIO  TPH  pEeAIM3alMAd  HMEIIMX  TOCYJAPCTBEHHYIO  aKKPEIUTAIUIO
obpazoBarensHbIX porpamm HOO, OO0, COO».

[Tpuka3 Munmnpocsemenus Poccun ot 06.09.2022 Ne 804 «O06 yTBEep:KICHUU MEPEUHS
CpeAcTB OOYy4YeHHsS M BOCIUTAHUSA, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSIM
o0y4yeHHsI, HEOOXOAMMBIX TPH OCHAIICHHH O0OIIe00pa30BaTeNbHBIX OpraHu3aldil B
LHeNAX peaau3alid  MEpOINpPHUATHH TOCYJapCTBEHHOM TmporpamMmbl  Pocculickoi
Oenepannn  "Pa3Butne o00pazoBaHus", HaNpaBIECHHBIX Ha COACHCTBUE CO3JaHUIO
(cozmanme) B cyobekTax Poccuiickori denepanuu HOBBIX (JIOMOJIHUTEIBHBIX) MECT B
00111e00pa30BaTEIbHBIX OPTaHU3ALUAX, MOJIEPHU3ANNIO HHPPACTPYKTYPHI 0OIIEro



11.

12.

00pa3oBaHMs, IIKOJBHBIX CHUCTEM O00pa3oBaHUsA, KPUTEPHUEB €ro (HOPMUPOBAHHUS U
TpeOoBaHUH K (PYHKIIMOHAIBHOMY OCHAIIEHUIO 0011e00pa30BaTeIbHBIX OpraHu3alui, a
TaKXe OINpE/IeICHUH HOPMAaTHBa CTOMMOCTH OCHAILIEHHS OJHOTO MECTa 00yJaroIerocs
yKa3aHHBIMH CPEJICTBAMH 00YyUEHUS U BOCTIUTAHHS;

[Mucemo MunucrepcTBa oOpa3oBaHus U Hayku YensiOuHckoii obmactu ot 25.05.2023
r. Ne 5472 «0O06 0coOCHHOCTAX TMpernojaBaHUusl Y4YeOHBIX TPEAMETOB IO
00pa3oBaTenbHBIM MporpaMMamM B cooTBeTcTBUM ¢ 00HOBIEHHBIMU DOIT HOO, OO0 n
COO B 2023/2024 yaeOHOM TOTY»;

[Tucemo MunHMCTEpCcTBa 00pazoBanus U Hayku YensOuHckon obnactu ot 25.05.2023
r. Ne 5474 «0O06 0COOCHHOCTSX TMpernojaBaHUsl Y4eOHBIX MPEAMETOB IO
o0pa3oBaTeNbHBIM MporpaMmmaM B cooTBeTCTBUU ¢ 00HOBIEHHBIM PI'OC COO u ®OIT
COO B 2023/2024 yyeOHOM TOIY».



IIpnaoxenne 2

Yueono-memoouueckuii komnnexc npeomemnoit oonacmu «Ecmecmeennvie naykuy
Ha 2023/2024 yueonwiit 200

Kuaace YyeOHuk MeTtoanueckoe M IHIAKTHYECKOE
odecreueHue
10 I'a6bpuensn, O.C., Xumus: yueonuk s | [abpuenssn O.C., CnankoB C.A.

10 kmacca  oOuieoOpazoBaTeIbHBIX
yupexxaenuit / T'abpuensn, O.C. - M.:

Hpoda, 2019

Meroauueckoe nmocodue. 10 xmacc. —
M.:lpoda, 2019

M.A., Xumus
KontpoinbHbie 51

10 k.
MIPOBEPOYHBIE

AXMETOB

pabotsl k yueOnuky O.C. ['abpuensna
«Xumus 06a3oBblii ypoBeHb 10 KLy
yaeOHoe mocobue / M.A. AXmeToB. —
M. JIpoda 2019

11

Xumusl. 11 KJIacc: yueO. TUTS
obmeoOpazoBar. opranuzanui / O.C.
l'abpuensu, W.I'. Octpoymon, C.A.
CnagkoB. — 2- e m3m — M.
[Ipocsemenue, 2020

IMa6puensu O. C. Xumusa. 10 kmacc:
yueb. mocobue ans obmeoOpa3oBart.
opraHuzamnuii: yriny0. ypoBeHb /
O. C.T'abpuensn, MW.T. OctpoymoB,
C. A. Cnankos. — M.:
[Ipoceemenue, 2019.

2. Tabpuensu O. C. Meroauveckoe
nocobue K Y4eOHUKY
O. C.T'abpuensna u ap. «Xumus. 10

Kjgacc. YrayOn€HHBIH  ypoBeHb» /
O. C.T'abpuensn, MW.TI'. Octpoymos,
C. A. Cnagkos. — M.:

IIpocsemenue, 2019.

Y4eOHO-METOTMUECKUI KOMIUIEKC Kypca Mo BbIOOpY «XMMHUS HayKa OyIyIIero» IMOJHOCTHIO
COOTBETCTBYeT TpeboBaHMIM DeneparbHOTO TOCYIapCTBEHHOTO 0Opa30BaTEIbHOTO CTaHAAPTa
cpenHero oOrmiero oOpa3oBaHUs, BXOAWUT B (hemepanbHbBIA INepedyeHb YYeOHHKOB M y4eOHBIX
noco6uit Ha 2023/2024 y4eOHbIi ros1 1 o0ecrieunBaeT peaan3aluio padbodei mporpaMMel.




Xapakm EpUCmuUKa OUCHOUYHBIX Mamepuailoe

Hﬂauupoeanue Kormpoaa u OueHKu 3HaHUIl yuauwiuxcsa

IMpuioxenne 3

10 xaacc
Tema KonuuectBo KonunuectBo
4acoB MIPOBEPOYHBIX
pabor
DJNIeMEeHT, B3sIBIIUK Ha ceOs 3amady ObITh OCHOBOHM Bcero | 3
YKUBOTO
OCHOBBI HOMEHKJIATypbl U U30MEPHUH 4 1
CpaBHUTENIbHAS XapaKTEPUCTUKA YIIIEBOJOPOI0B 5 2
[IpuMmeHeHue yrieBogopo10B 7
Kucnoponcoaepxkamue opraHudyeckue BellecTBa Ha | 8 3
ciyx0e yermoBeka
A3oTcoaepikallue CoeIMHEHUs 5 1
DKooruyeckre mpoodjaeMsl B Kypce OpraHu4eckoil Xxumun | 2
Bcero: 34 gaca 7
11 kaace
Tema KonuuectBo KonuuectBo
4acoB MIPOBEPOYHBIX
pabot
Knaccudukanmss HEOPraHMYECKUX W OPraHUYeCcKHX | 5 1
COEIMHEHUH MO0 COCTaBY M CBOMCcTBaM. MexayHapoHas U
TpUBHAIbHAS HOMEHKJIATypa
CBoiicTBa KJ1aCCOB HEOPTraHUYECKUX COCAMHEHUI: OKCUIbl, | 4
COJIU, TUAPOKCH/IBI.
I'upponus comneil, OMHApHBIX COEJUHEHUH, B3auMHOE | 3
yCUJIEHUE TUPOIH3a
OKHCIIUTENHEHO-BOCCTAHOBUTEIILHEIE peakuuu B|5S 1
HEOPraHWYECKOW M OpraHUYeCKON XMMHUU
DNEKTPOIN3, SIMEKTPOXUMHUYECKHE CIOCOOBI TONydeHus | 2
HEOPTraHUYECKUX BEILECTB
«KoMiiekcHble cCOeTMHEHUSY 2
OCOOCHHOCTH DJIGKTPOHHOTO CTPOEHUS U XUMHUYECKHX 3 1
CBOICTB yTJIEBOJIOPOJAOB
OCOOCHHOCTH DJIEKTPOHHOTO CTPOCHHS W XUMHYECKHX | 2
CBOMCTB KUCJIOPOACOJAEPKAIIUX OPIraHUYECKUX BEIIECTB
Ipaxmuueckas pabomalNe? «KauecTBeHHBIE PEaKIUU B | 2
OpraHUYECKOU XUMUN»
OCO0OCHHOCTH DJIEKTPOHHOTO CTPOCHHUS W XUMHUYECKHX | 3 1
CBOMCTB a30TCO/IEPKALIUX OPraHUYECKIX BEUIECTB
I'eneTnueckas CBA3b MEXIAY KiIaccaMd OpPraHMYECKUX | 3 1

BEIIECTB




Bcero: 34 gacoB
Hcmounuku oyenounvblx mamepuanog
Ne /1 | Ha3Banue ABTOp Brixoaarie
JTaHHbIE

l. | Xumusa. 10 xmacc:  xoHtpoibHble  u | O.C.I'abpuensH M.:
IIPOBEPOYHBIE paboThI K y4eOHUKY Hpoda,2019.-
O.C.I'abpuensna «Xumus. 10 xmacc. ba3oBbrii 253
YPOBEHb»

2. | Xumumsa. 11 wmacc:  xontponeHbie  u | O.C. 'aGpuensa M.: Hpoda,
MIPOBEPOYHBIC paboTsl K y4eOHUKY 2019.-220.
O.C.l'abpuensna «Xumus.l1 kmacc. bazoBbrit
YpOBEHb»

3. | KonrekcTtHble 3amaun ¢ MexinpeaMeTHbiM | Acanosa JILU. XuMHs B LIKOJE.
coJiepKaHUuEM —2018. - No 2. —

C. 14-20.

HNuTepHeT-pecypcsbl
OI'BY «DeaepanbHBI HHCTUTYT OIEHKH KauecTBaoOpa3oBaHus» https://fioco.ru/

1.
2.
3.
4.

5. Lentp omneHku kadectBa oOpazoBanussd®IBbHY

HarnponanbHble UccieioBaHus KauecTBa oOpa3oBanus https://www.eduniko.ru/

Odunmaneusrii caiit BITP na mnargpopme Cratl panhttps://vpr.statgrad.org/

OI'BY «DenepabHBI HHCTUTYT MEAArOrHYeCKUX u3Mepenuin» http://www.fipi.ru/

oOpaszoBanus PAO» http://www.centeroko.ru/.

«IHCTUTYT cTpaTteruu pa3BUTHUS

[IpencraBnennpie B pabodell mporpamMme OLIGHOYHBIE MAaTEepHaIbl COOTBETCTBYIOT

tpeboBanusM OI'OC 1 BXOAT B IepeYeHb OPTraHU3alUil, OCYIIECTBIISIONINX BBIITYCK Y4eOHBIX

1nocoOuii, KOTOpbIe JOMYCKAIOTCS K UCIOJIBb30BAHUIO NP PEATU3ALUN  TPOTPAMMBI IO XUMHH

cpenHero (MoxHoro) obmero obpa3zoBaHUsI.




IIpuaoxenne 4

Peanuzayusa padoueit npozpammul yuedoHo20 npeomema 011 00y4arOUWUxXs ¢
0ZPAHUYEHHBIMU 803MOHCHOCHIAMU 300P06b

Peanu3anus paboueii mporpaMMebl Uit 00yYarOIIUXCs ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3JI0POBbSI COOTBETCTBYET COJIEPKAaHUIO paboUeil mporpaMmbl Kypca Mo BeIOOpY «XUMUS — HayKa
OyIyIIero» ¢ y4eToM TpeOOBaHMI K TUIAHUPYEMBIM PE3YJIbTaTaM OCBOCHHUS YI€OHOTO MpPEeaMETa.
[Ipy >TOM  CKOpPPEKTHpPOBaHBI OILICHOYHbIE MaTepHalibl B dYacTu oObemMa 3aJaHui s
BBIMIOJIHEHUs] U BpeMs BblnosiHeHus. [Ipu mopbope conepskaHus 3aHATHN MO QU3MKE AN
yuanmxcsi ¢ OB3  y4uThIBalOTCA, C OAHOM CTOPOHBI, MPUHUMUII AOCTYIMHOCTH, & C APYrou
CTOPOHBI, HE [OIYCKaloTCS W3JUIIHEro ympouieHus Martepuana. CopaepxaHHe CTaHOBUTCS
3¢ (HEeKTUBHBIM CPEJICTBOM aKTHBH3AIlMU Y4EOHON NeATEeIhbHOCTH B TOM CIIy4ae, €CIH OHO
COOTBETCTBYET NMCUXHUECKUM, UHTEIICKTyaTbHBIM BO3MOKHOCTSIM JIETeH U MX TOTPEOHOCTSIM.

B xone oOyueHusi IpUMEHEHHE CPEACTB AKTUBU3AIMU YICOHOU JEATEITLHOCTU SIBISECTCS
HEOOXOIMMBIM YCIIOBUEM YCIIEHITHOCTH Ipoliecca 00ydeHus mKoabHUKoB ¢ OB3.

[Ipu pabGote ¢ oOOy4yarOmMMHCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBS
coOJTI0Tat0TCs OOIITME TPUHITUIIBI U TTPaBUJIA!

1).uHAMBHAYaANIbHBIN MOAXOA K KQXKIOMY YYEHUKY;

2).mpenoTBpalleHle HACTYIUICHUS YTOMJICHUS, HCIHOJNB3YS JUIsl 3TOr0 pa3zHOOOpa3HbIe
cpeacTBa (YepeloBaHUE YMCTBEHHOW M MPAKTUYECKOW JEATENbHOCTH, MPETOAHECCHUE
MaTepuana HeOOJIbIIMMH J03aMH, UCTIONB30BaHNE HHTEPECHOTO M KPACOYHOTO TUIAKTUIECKOTO
MaTepuaia U CPelICTB HATJISTHOCTH);

3).MCTIONB30BAaHUE  METONIOB, AKTUBH3UPYIOUIMX  TO3HABATENBHYIO  JCSITEIHLHOCTH
yyalxcs, pa3BUBAIOIIMX MX YCTHYIO U NMHUCBMEHHYIO peub U (HOPMHUPYIOMIMX HEO0OXOIUMbIE
y4eOHbIC HABBIKH,

4).mposiBIIeHHE TeAaroruaeckoro Takta. [locTossHHOE MOONIPEeHHE 3a MaJleHITNe YCIeXH,
CBOEBpPEMEHHAss U TaKTHuYecKas IOMOUIb KaXIoMy peOEHKy, pa3BuTHE B HEM Bephl B
COOCTBEHHBIE CHITBI M BO3MOYKHOCTH.

D¢ dekTUBHBIMU pUEMaMU BO3/CHCTBUS HAa SMOIMOHAIBHYIO U MO3HABATEIbHYIO chepy
JETeH ¢ OTKIIOHEHUSIMU B PA3BUTHHU SIBIISIOTCS:

- UTPOBBIC CUTYAIINH;

- MUJAKTUYECKUE WTPBI, KOTOPHIE CBS3aHBI C MOWCKOM BHJIOBBIX M POJOBBIX MPHU3HAKOB
PEIMETOB;

- UTPOBbIE TPEHUHTH, CLIOCOOCTBYIOIINE PA3BUTHIO YMEHUS O0IIATHCA C APYTUMU;

- IICUXOTMMHACTHKA U peJaKcaiys, MO3BOJISIONINE CHITh MBIIICYHbIE CIA3Mbl U 3aKHMBbI,
0COOEHHO B 00JIaCTH JIMIIA ¥ KUCTEH PYK.



IMpuaoxenne 5

Peaﬂuzauuﬂ HAUUOHATIbHBIX, PECUOHAIBHBIX U INMHOKYIbMYPHbBIX ocobennocmeil npu

u3yyenuu Kypca no spioopy «Xummus — HayKka Oyayuiero»

Peanu3anust peruoHaibHOrO CoAepKaHusl B MPENoiaBaHuU Kypca Mo BbIOOpY «XuMus —
Hayka OyAylIero» Mo3BOJsieT MOBBICUTh 3HAUUMOCTh IpeaMeTa U MPUBJIeYb K HEMY BHUMAaHUE
yyalxcs, MOMOraeT B pelieHrur mpodsieM npodopUeHTAuU; PACIIUPIET U yrIIyOsseT 3HaHUS
y4Yalxcs 0 POJHOM TOPOJI€; BOCIUTHIBAET Y yUYAIIMXCSA YyBCTBO MAaTPUOTU3MA U FPAXKIAHCKOM

OTBCTCTBCHHOCTH; MMOBBIIACT PC3YJIbTATUBHOCTDH OGy‘IGHI/IH 1 Ka4C€CTBa YCBOCHUS MaTCpHUaja.

PerunonansHoe conepxkaHue IpeaMeTa BBOIUTCA IIPU U3YYEHUU IIPUMEHEHHUs], CBOMCTB U

MMOJIy4YCHHA BCIICCTB, PCIICHUH 3a1a4.

Ha marepuane kypca mo BeIOOpY «XUMHUS — HayKa OyayIlIero» peanus3yrorcsi ydeOHbIe

MPOEKTHI, OTPAXKAIOIIUE PETHOHATIbHBIE 0COOEHHOCTH YensOMHCKOW 00JacTH MO CIICIYIOITUM
HaIpaBJICHUSM.

oOJracTu.

o0OJracTu.

OcoOeHHOCTH COBPEMEHHOT0 pa3BUTHA YenstOuHckon obnacT kak yactu Poccun
Ponb xuMuu B pa3BUTHH PETHOHA.

Xumudeckue pecypcsl YenssOnHCKo# 001acTH.

[IpoGnemsl pa3Benku v TOOBIYU MOJIE3HBIX UCKOMAEMBIX.

OCHOBHbIE XMMUYECKHE TPOU3BOCTBA: ChIPbE, TEXHOJOTUH, MTPOTYKIIHS.
[TepcnieKTUBBI pa3BUTHSI XUMUYECKON IPOMBIIINICHHOCTH B YensOnHCKoM 001acT.
KadectBOo mpupomHO Cpempl M COCTOSIHUE TPUPOAHBIX pecypcoB YensOnHCKON

BnusiHre npOMBILITIEHHBIX 30H HA KAYECTBO MPUPOIHON CPEBL.
Okonoruyeckue mpoodiaemsl YenssOMHCKOI 00671acTh U YT UX PELICHHUS.
XUMHYECKOE 3arps3HCHHE B TPOMBINUICHHBIX TOpoJax W mocenkax YemsOMHCKOM

KoHTposib 3a cocTosiHEEM BOJIbI, BO3AyXa, MOYB YensOnHCKOM 001acTH.
lNocynapctBenHoe peryaupoBaHue OXpaHbI OKpY>Karolen Cpelibl u

MIPUPOIOTIONB30BaHMs YenssOMHCKOH 00J1acTH.

OCHOBHBIE IPOMBIIIIJICHHBIE KOMILIEKCHI Yenss0MHCKON 001acTH.
[Ipodeccun, cBsA3aHHBIE ¢ XUMHUEH B PETHOHE.
By3bl UensiOnHCcKoM 0071aCTH, MO3BOJISAIONIME TOMYYUTh TPO(ECCHI0 ¢ XUMHUECKOU

HaIpaBJICHHOCTBIO.



IMpuaoxenne 6

Peasmm3anus BOCIUTATENBHOT0 MOTEHIIHAJIA KypPCa MO BHIOOPY «XMMHUS — HAYKa
Oyayuiero» Ha ypoBHe cpeHero o01ero oopa3zoBaHus

BocnuratensHbIi HOTEHIMAT Kypca 0 BBIOOPY «XHUMUS — HayKa OyayILero» peaan3yercs
yepes:

dbopMHpOBaHHE TIPEACTABICHHE 00 YyCTpOHCTBE MHUpPa, (HOPMHUPOBAHHE OCHOBHBIX
(byHIaMEHTAIbHBIX XUMUYECKMX 3aKOHOB, YMEHHE UX aHAJU3UPOBAaTh, UHTEPHPETUPOBATH,
IPUMEHSTh, YMETh IPOTrHO3UPOBATh PAa3BUTHE CUTYALIUU U HAXOAUTD MTYTH PEILICHUS;

pear3almio UCTOPUYECKOTO OJX0/a, KOTOPBI T03BOJISIET PacCKpBITh
coJiepKaHre XUMHUH, KaK COCTAaBHOM 4acTH MHpPOBOil 00111e4eI0BeYeCKO KyIbTYpHl, a TAKXKe
M0Ka3aTh yyalumcs o01ie 3aKOHOMEPHOCTH U IIPUHIIMITBI HAYYHOTO TIO3HAHUS;

pacCKpBITHE YEIIOBEUECKOro CMbIcia Hayku o Ilpupoze, Tak Kak uctopusm (opMupyer
HAayYHOE MUPOBO33PEHHUE, Pa3BUBAET UHTEPEC K HAayKe, CIOCOOCTBYET MOBBIIIEHUIO KauecTBa
3HAaHWW, TOMOTaeT HPABCTBEHHO BOCIUTHIBATH YYalllUXCsl, COBEPIIEHCTBYET METOJUKY
npenojaBaHus XUMUU;

000CHOBaHHE HAay4YHOTO, (HUIOCO(OCKOTO W METOAOJOTUYECKOT0 3HAYCHHUs Y4eOHOTO
MaTepuana U BBISBICHHE €r0 Ba)XXKHOCTH; PACKPBITHE IEHHOCTHBIX AaCMEKTOB XHWMHUHU Kak
HAyK{; aHAJIW3 IIEHHOCTU CaMOMW H3HU U MPOOJIeMbl caMOpeann3aluy JUYHOCTH YeJIOBEKa
Ha TIpUMepax TBOPYECTBA BBINAIOIIUXCS YYEHBIX —XUMHUKOB, a CIIEAOBATEIHLHO BOCIIMTAHUE
NaTPUOTU3MA, MPEX/E BCETO, CBA3aHO C BOCIMTAHUEM OJaroapHOM MaMsATH K TepOUIECKOMY
IPOILIOMY HAaIllero Hapo/a;

dbopMUpOBaHHE COBPEMEHHBIX HAYYHBIX B3[VIAJI0OB Ha JKOJIOTMYECKUE MPOOIIEMBI,
NOHMMAaHHUE UX 3HAUYMMOCTH B YCIIOBUSIX CTPEMHUTENIbHO Pa3BUBAIOLIETOCS B MHpE Hay4yHO-
TEXHUUYECKOT0 Tporpecca, IMOKa3blBaTh HAy4yHO OOOCHOBAHHBIE CIOCOOBI YMEHbILIECHUS
BPEIHOTO BO3JICHCTBUSL XO3SHUCTBEHHOW NEATENbHOCTH YeNOBEKa Ha NMPUPOAY, 3HAKOMCTBO
yYaIIUXCsI C COBPEMEHHBIMH METOJAMH H3YYEHUS U OXpaHbl MPHPOJBI, 00O0OIIUTH
MOJTy4YEHHBIC HA APYTUX YPOKAX 3HAHUS;

peleHue 3aaa4, MHTEPECHBIX 110 COAEPIKaHUI0, OOraThIX UAESIMH, UMEIOIINX HECKOJIBKO
CHOCOOOB PELICHUS, KOTOPHIE BBINOJHSAIOT HAa YpPOKaxX ydyallHdecs, B TOM YHUCIIE M PELICHHE
3aJ1a4 ¢ HKOJIOTUYECKUM COJIEp>KaHUEM, KOTOPBIE Y yYalIXCs BBI3bIBAIOT O0JIBILOI HHTEPEC;

[pUBJICYCHHE BHUMAaHUS O0y4YaIOIUXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax
SBJICHHM, OpraHM3aIuio WX paboThl C TOJydaeMOW Ha YpPOKE COIMHAIBHO 3HAYMMOMU
nH(popMmalmell — HHUIMUPOBAHUE €€ OOCYKIEHHUSI, BBICKA3bIBAHHUS OOYJarONTUMHUCS CBOETO
MHEHHUS 110 €€ MOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

JIEMOHCTPAIMIO 00YyYaIOUIMMCsl IPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO TOBEACHUS,
NPOSIBICHUSI YEJIOBEKOJMIOOMST W T0OPOCepACYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl UTEHHUSI, 3a]a4 JJIsl peILIeHUs], TPOOJIEMHBIX CUTYallUi Il 0OCYKJICHH B KJIacce;

NpUMEHEHWE Ha YpPOKaX HWHTEPAKTHUBHBIX (GopM paboThl ¢  OOyYarOIIMMUCS:
MHTEJJICKTYaJbHBIX UIP, CTUMYJHPYIOIIMUX TMO3HABATEIbHYI0 MOTHBALMIO OOYYarolIMXCs;
TUAAKTHYECKOro TeaTpa, TJe MOJyYeHHbIe Ha YpOKe 3HaHUSI OOBITPBHIBAIOTCS B T€aTPabHBIX
MOCTAHOBKAX; IHCKYCCHUH, KOTOpBIE NAIOT 00Yy4aroIIUMCS BO3MOXHOCTH MPHOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOTO JIMAJIOTa; TPYMIOBOI paboThl Wi paboOTH B apax, KOTOPbIE y4aT
00yJaromuxcst KOMaHIHOU paboTe U B3aUMOJICHCTBHIO C APYTUMHU 00 yJarOIIMMUCS;



MHHUIMMPOBAHNE W MOJJIEPKKY HCCIEIOBATEIBCKON AEATENPHOCTH OOYyJalomMXCs B
paMKax peanu3aluyd UMH MHIUBUAYAJIbHBIX U TPYNIIOBBIX UCCIEI0BATEIbCKUX MTPOEKTOB, YTO
nacT  oOydyaromMMcsi BO3MOXKHOCTh HPUOOPECTH HAaBBIK CaMOCTOSITENILHOTO PpEIIeHUs
TEOPETUYECKOM MNpPOOJIEeMbl, HABBIK T'€HEPUPOBAHUS U OQPOPMIICHHS COOCTBEHHBIX HJIEH,
HaBBIK YBO)KUTEJIBHOTO OTHOLICHHS K YYXKUM HJesAM, OQOpPMICHHBIM B paboTax ApYyrux
uccieoBaTeel, HaBbIK IyOJIMYHOTO BBICTYIJICHUS Iepe]l ayAnTOpHEH, apryMEHTUPOBAHUS
¥ OTCTaMBaHUS CBOCH TOUKHU 3PEHMUS;
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®opmupoBanre GyHKIUOHAIBHON IPAMOTHOCTH HA 3aHATHSIX Kypca M0 BbIOOPY «XHUMMS
— HayKa Oyayuiero»

OYHKIIMOHATBHO TPAMOTHBIN YEJIOBEK — ATO YEJIOBEK, KOTOPBI CIIOCOOEH MCIOJIb30BaTh
npuoOperaeMble B TEUCHHE XU3HU 3HAHUS, YMEHMsS, U HABBIKU JJISl PEIICHHUS MaKCUMAalbHO
HIMPOKOTO JMara3oHa >KU3HEHHBIX 337a4 B PAa3IMUYHBIX cdepax YeloBeUYeCKOW IesITebHOCTH,
OOIIeHUsI ¥ COUHUAIBHBIX OTHOUIeHUH. [loBblmeHHE YpOBHS (YHKIMOHAIBHOH TPaAaMOTHOCTH
o0yJaromuxcs o0ecreunBaeTcs:

o 3a CYeT JOCTMXKEHHS IUIAHUPYEMBIX NPEIMETHBIX, METalpeIMETHbIX |
JUYHOCTHBIX PE3yJIbTaTOB;

o peanuzalnyei CucTeMHO-AesITeIbHOCTHOTO OIX0/a;

L4 PCHICHUECM PA3JIMYHBIX y‘lGGHO-HOSHaBaTGHBHBIX u yLICGHO-HpaKTI/I‘-IGCKI/IX 3aaay.

B KkadecTBe OCHOBHBIX COCTaBISIOMUX (YHKIIMOHATHHOW TPAMOTHOCTU BBIJCIICHBI

IIECTh:
J MaTeMaTHYeCcKasi TPaMOTHOCTb;
J YUTATEIbCKAs TPAMOTHOCTD;
J €CTEeCTBEHHOHAaY4YHasi IPaMOTHOCTb;
o ¢uHaHCOBAsI TPaMOTHOCTB;
J riio0anbHble KOMIETEHIINH;
J KpEaTHBHOE MBIIIJICHNUE.

['maBHOM XapaKTEpUCTUKON KaXKI0H COCTABIISIONIEH SIBISIETCS] CIIOCOOHOCTh IEMCTBOBATh
¥ B3aUMO/ICHCTBOBATH C OKPYXKAIOUIUM MUPOM, peliasi IpU 3TOM pa3HOOOpa3HbIC 33a4H, B TOM
YHUCJIEe U HA YPOKaX XUMHUH.

MartemaTuyeckasi TPaMOTHOCTbL — OTO CIOCOOHOCTh WHAMBHAYyMa IPOBOAHTH
MaTeMaTHYECKUE PACCyXJIEHUS u (OPMYIHPOBATH, IPUMEHSITh, HHTEPIPETUPOBATH MATEMATUKY
JUIsL peleHus mpobjieM B pa3HOOOpa3HBIX KOHTEKCTaX pealibHOro mupa. Ha ypokax Xumum
mpeayiaraeTcsl pemarh ydeOHble 3ajaud, OJIM3KHE K pealbHBIM MPOOJEMHBIE CHUTYaIlHH,
MPEJCTABICHHBIE B HEKOTOPOM KOHTEKCTE€ U pa3peliaeMble JTOCTYIMHBIMH y4allleMyCs
CpelcTBaMU MaTEeMaTUKH. YUYWTEIh TPEJCTABIsACT Ha YpPOKE OCOOCHHOCTH W DJIEMEHTHI
OKpYKaroliel 00CTaHOBKH, TIPE/ICTABICHHBIE B 33/IaHUH B PaMKaX MpeIjIaraeMoil CUTyaluu. ITH
CUTYaIlUU CBSI3aHBI C PA3HOOOPA3HBIMU ACMIEKTAMHU OKPYXKAIOIIEH ®KU3HU U TPEOYIOT JIJIsi CBOETO
penieHus OOJNbIIeH UITM MEHbBIIIEH MaTeMaTH3aIUH.

YurartelbCkass TPaAaMOTHOCTh — OJlHA W3 BAXKHEUIIUX COCTABIISIOLUIUX OICHKU
(GYHKIIMOHATBLHON TPaMOTHOCTH IIKOJbHUKA. [IpeameToM peanusamuul sSBISETCS UTEHHUE Kak
CJI0’)KHOOPTaHW30BaHHASl [IEATEIbHOCTh MO BOCHPHUATHIO, MOHUMAHHUIO M HCIOJIb30BAHUIO
TEKCTOB. B mpemomaBaHWd XUMHUHM HEOOXOIHMMO VYAEIATh 0CO00€ BHHUMAHHE 3HAYUMOCTH
YMEHUH, CBS3aHHBIX KaK C IMOHUMAaHHEM NPOYUTAHHOTO, TaK U C Pa3BUTHEM CIOCOOHOCTH
MPUMEHSITH MMOJTYYCHHYIO B TIPOIECCE YTEHUSI MH(DOPMAIIUIO B Pa3HBIX CUTYaIUsAX, B TOM YUCIIE
B HECTaHIAPTHBIX.

Jyis Toro 4ToOBbI YeOBEK MOT B TOJHOW Mepe y4acTBOBaTh B KU3HU OOIIECTBA, MY
HEOOXOMUMO YMETh HAXOJUTh B TEKCTaX pa3nyHyl0 HHPOpPMAIUIO, MOHUMATh W
aHAJIM3UPOBATh €€, YMETh MHTEPHPETUPOBATH U OLIEHUBATh MPOYUTAHHOE. B coBpeMEeHHOM
00pa3oBaTebHOM  MPOCTPAHCTBE  IIKOJIBHUKY  HEOOXOJWMO  IOCTOSIHHO  TIPOSIBJISTH
CIOCOOHOCTh HaXOIUTh MH(GOPMAIIMOHHO-CMBICIIOBBIE B3aMMOCBSI3U TEKCTOB PAa3HOTO THIA H



dbopmara, B KOTOPHIX MOAHUMAETCS OJHA M Ta XK€ MpobiieMa, COOTHOCUTh MH(OpMAIUIO W3

pPa3HBIX TEKCTOB C BHETEKCTOBHIMH ()OHOBBIMH 3HAHUSMH, KPHTUYECKH OICHHUBAThH
UH(POPMALIUIO U JeTaTh COOCTBEHHBIH BBIBOJ.

EcTecTBeHHOHAYYHAsi TPAMOTHOCTDH — 3TO CIIOCOOHOCTH YE€JIOBEKA 3aHMMATh aKTHBHYIO
TPaKAAHCKYIO MO3HUIHUIO TT0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH
HayKaMH, U €ro TOTOBHOCTh HMHTEPECOBATHCS ECTECTBEHHOHAYYHBIMU HJICSMHU.
EcrecTBeHHOHay4Hasi TpaMOTHOCTh Ha YPOKaX XHMHHM pPa3BUBACT CIIOCOOHOCTH 4YeloBeKa
IPUMEHSTh €CTECTBCHHOHAYYHbIC 3HAHUS U YMEHHS B PEATbHBIX)KU3HEHHBIX CUTYAIHIX, B TOM
ciiydasix OOCYXIEHHMS OOILECTBEHHO

MPAKTUYICCKUMU ITPUMCHCHUAIMU ,Z[OCTI/I)KGHI/II\/'I CCTCCTBCHHBIX HAYK.

qucjiac B 3HAYMMBIX BOIIPOCOB, CBA3aHHLBIX C

Kommnerenmuun EHI™ 1 Tpe6oBanust ®T'OC OO0 k 06pa3oBaTeIbHBIM pe3yIbTaTaM

Komnerennuu EHT

TpedoBannsa PI'OC OO0 k

0o0pa3oBaTe/IbHBIM pe3yJIbTaTamM

Hayuynoe oObsicHeHHE SIBIIGHHH, BKJIIOYas:
IIPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HAHUM IS
00BSICHEHUS UCIIOJIb30BaHUE U

CO3JITaHUEOOBSICHUTEIHHBIX MOJICTICH;H JIp.

SIBJICHUIA;

Coznmanue, TpUMEHEHHE M MpeoOpa3oBaHUE
3HaKOB M CHUMBOJIOB, MOJIEJIEH M CXeM JUIs
pemreHusi y4eOHBIX ¥ TO3HABATENBHBIX 33134
(memanpedmemHuwlil pe3yibmam

obpazosanus).

I[Torumanue OCHOBHBIX 0co0eHHOCTEN
eCTeCTBeHHOHayLIHOFO HUCCICOOBaHUA,
BKJIIOYAS:

pacnio3HaBaHue U (opMmynupoBaHHE IIeNU
JAHHOTO MCCIIEIOBaHUS;

BBIIBIDKEHHE OOBSCHUTENBHBIX THIIOTE3 U
NpEeUIOKEHHE  CIOCOOOB  MX  NPOBEPKH;
IpEeUIO’KEHUE WIIA OLIEHKA CIIOCOO0BHAYYHOTO

HCCJIICAOBAaHUA JaHHOT'O BOIIpOCaA.

OBJIa,Z[GHI/Ie HAay4YHbIM HIOAXOAOM K PCHICHUIO

pa3IMYHBIX  33/1a4; OBJIQJACHUEC YMEHUSIMHU
dbopmynupoBaTh (obwue
npeomemmuble pe3yibmanvl U3yYeHus: XUMUL).
[IproOpeTeHue ombiTa MPUMEHEHUS! HAYYHBIX
METOZIOB TIO3HAHUS (MpeoMemHblil pe3yibman

U3YYEHUA XUMULL).

THUITOTC3bI

I/IHTepnpeTauI/m JaHHBbIX HW HCIIOJIB30BaHHEC
HAay4YHBIX  A0Ka3aTCJIbCTB  JJId
BBIBOJAOB, BKJIIOYAs: aHAJIW3, HHTCPIIPETALNIO
JaHHBIX W  TIOJYUYCHUEC COOTBETCTBYIOIIUX

bopmbI

IMOJIYUCHUA

BBIBOZIOB; MpeoOpa3oBaHUE OJHOM

MMPEACTAaBJIICHUA JAaHHBIX B IPYTI'YIO, U IP.

Onpenenenne MMOHSATHH, co3JaHue
00001eHMI, YCTaHOBJICHHE aHaJIOTHH,
Kiaccuukanus, YCTAaHOBJICHUE MPUIHMHHO-
CIIEICTBEHHBIX CBsI3EH, MOCTPOEHNE

JIOTUYECKUX PaACCYKICHUM, YMO3aKIIOUYECHUU
(MHIYKTUBHBIX, I€TyKTUBHBIX U M0 aHAJIOTUH)
U TOJYy4YeHHE BBIBOJOB (Memanpeomemmubiii
pe3yremam 0opazoeanus).

Omnenka pe3yiIbTaToB IKCIIEPUMEHTOB,
NpEACTaBICHAE  HAYYHO 000CHOBAaHHBIX
apryMEHTOB  CBOMX  JICUCTBUH  (0Owue

npeomemubule pe3yibmamol U3y4eHUs XUMUl,).

XuMusi, 0COOEHHO B COBPEMEHHYIO HH(POPMAIIMOHHYIO 3110XY, JOKHBI IPENoaBaThCs

HE KaK OrPOMHBIN Ha0Op CBEACHUH, TPeIHA3HAYCHHBIN IS 3aIIOMUHAHUS, a KaK JCHCTBEHHBIN

MHCTPYMEHT [MO3HaHUS MUDA.




duHaHcOBasi TPaMOTHOCTb - CIOCOOHOCTb JIMYHOCTH MPUHUMATh pPa3yMHBIE,
nesiecooOpa3Hble pelIeHus], CBsI3aHHbIe ¢ (PMHAHCAMU, B PA3IMYHBIX CUTyalUsX COOCTBEHHOMN
KHU3HEICATSIIFHOCTH. OJTU PpEIICHUS KacaloTCs M CETOMHSIIHEr0 ONbITa YYalIMXCs, U HX
Ommkaiiiero Oyaymero (OT MPOCTHIX PEHICHUH MO MOBOAY PAacXOJ0BaHHsS KapMaHHBIX JCHET
JI0 pEIIECHUH, IMEIOINX JOJITOCPOYHbIe (DMHAHCOBBIEC MOCIEACTBUS, CBA3aHHBIX C BONPOCAMHU
oOpasoBanHus U paboThl). Ha 3Tame 3HAaKOMCTBA ¢ TAKUMHU CTAThsIMHU TIJIAHUPOBAHUS CEMEHHOTO
Oro/KeTa Kak JKUJIUIIHO-KOMMYHAJIBHOE XO3SIMICTBO M yCIyrd Ba)KHbIe KauecTBa M HAaBBIKH,
BBIpKAIOIIMECS B HAOIIOJICHUN B paHHEM BO3pacTe 3a paboTOoN MPUOOPOB yueTa MoTpedIeHUs
AMEKTPOIHEPTHUH M BOJABI MOTYT 3(p(GEKTUBHO TpPaHCPOPMHUPOBATHCS B TaKUE YMEHHs Kak
NPOBE/ICHUE aHajIM3a TOKa3aTelel EeKTPorpruOOpoB, CPEIHETOIOBOM pacyeT moTpedasieMoit
AIIEKTPOIHEPTUH, BEJCHHE CTATUCTHKH CYETUYMKOB, INPOBEICHHE aHalu3a OOIIE0MOBOTO
pacxojia 3JeKTPOIHEPTHH U T. 1.

I'100a1bHO  KOMNETEHTHAs! IUYHOCTD - YEIIOBEK, KOTOPBII CrocoOeH
BOCIIPUHUMATh MECTHbIE U T[JI0OalbHble MPOOJEMBI U BOIMPOCH  MEXKKYJIbTYPHOIO
B3aMMOJICHCTBYS, TOHUMATh M OLIEHUBATh pPA3IMYHbIC TOUKM  3pEHUS U MHUPOBO33PEHMS,
YCIEIIHO W YBAXKUTEJIBHO B3aHMOJCHCTBOBATH C IPYTMMHJIIOJbMH, @ TaKKE€ OTBETCTBEHHO
neiicTBoBaTh ISl OOECHedeHUs YCTOWYMBOTO Pa3BUTHSA U KOJIJIGKTUBHOTO OJaromoaydus.
I'moGanbHyI0 KOMIETEHTHOCTH (TI100aIbHBIE KOMIIETEHIIH) MOXXHO paccMaTpuBaTh Kak
cneuuduyecknii 000COOTCHHBIH IIEHHOCTHO-UHTETPATUBHBIA KOMIIOHEHT (yHKIMOHATIHHON
IPaMOTHOCTH, HMMEIOLINI COOCTBEHHOE NpPEIMETHOE COJAEp)KaHHe, LEHHOCTHYIO OCHOBY U
HalleJICHHbI Ha (OpMHUpPOBaHME YHHMBEpCAJIBHBIX HaBBIKOB. Ilapamokc QopmupoBaHus
J100aTbHOM KOMIIETEHTHOCTH KakK 0a30BOr0 JUYHOCTHOI'O 00pa30BaHUsl CBA3aH C IOHUMaHUEM
€€ OTKPBITOr0, HE3aBEPIIEHHOT0 cOCTOsIHUA. OnOoCpeIoBaHHO 3TO BhIPAXKAaeTCsl B MOCTOSHHOM
FOTOBHOCTU TIJIOOQJbHO KOMIIETEHTHOTO 4eJoBeKa K IepepadOTKe JJIOMOJHUTEIBHOMN
uH(pOpMallMK, K MOJYyYEHUIO HOBBIX 3HAHHH O MHpE M COLUAIbHBIX B3aUMOJICHCTBUSX,
MO/l BIMSIHUEM KOTOPBIX MOXKET MEHSTHCS MPEACTABICHUE O COOTHOIIEHHWU TJI00aNbHOTO U
JIOKaJIbHOTO, O IIEJIEBBIX YCTAHOBKAaX CAMOCTOSITEIbHON AEATENIbHOCTH U KOMMYyHUKauuid. C
JPYroil CTOPOHBI, CTAOMJIBHOCTH TJIOOANBbHOM KOMIETEHTHOCTH CBsi3aHa C €€ LEHHOCTHOH
OCHOBOH: HAINpaBICHHOCTbIO HA IMOHMMAHHE IIGHHOCTH JIpyroro, Ha OCO3HAHHOE
OTBETCTBEHHOE OTHOILIEHHE K OKPY)KAIOIIIM.

KpeaTuBHoe MbllLIeHHEe - CIHOCOOHOCTH MPOAYKTHUBHO Yy4YacTBOBAaTh B IIpOIECCE
BbIpa0OTKM, OLEHKHM M COBEpIICHCTBOBAaHMU WJEH, HampaBlICHHBIX Ha I[OJy4YeHUE
WHHOBAIIMOHHBIX M A3(()EKTUBHBIX PEIICHUH, HOBOrO 3HAHWS W SPPEKTHOrO BBIPAKEHUS
BooOpaxeHus. KpearnBHoe MpITIeHHE Ha (PU3UKE MOXKET MPOSBIIATH CEOSIPa3HBIMU CIIOCOOAMU:
B BHUJI€ HOBOI MJeH, IPUBHOCAIICH BKJIAJ B HAyYHOE 3HAHUE; B BHJIE 3aMbICIIa SKCIIEPUMEHTA
JUIS TIPOBEPKHU THIIOTE3bl; B BUJIEC Pa3BUTHs HAY4YHOH HJEH; B BHJE M300pETEHUS, UMEIOILETro
NPUKIAJHYIO LIEHHOCTh; B  BHJE IUIAHHPOBAaHUS  HOBBIX  oOjacTell  MpUMEHEHHS
Hay4HOH, WH)XEHEPHOUM JeATeNbHOCTH. HecMOoTps Ha 3HAYUTENBHOE IIEPECEYCHHUE C
€CTECTBEHHOHAyYHbIMH YMEHHUSMU M HaBbIKaMH, KpEeaTUBHOE MbIIIJICHHE B (pu3uke Oosblie
c(hoKyCcHpOBaHO:

e Ha IpoIlecce BBIABMKEHUS HOBBIX MJICH, a HE HA IPUMEHEHUH YK€ U3BECTHBIX
3HAHUMH;

o Ha OPUTHHAIBHOCTH MPEJIaraeMbIX MOJIXOA0B U pelIeHui (pu
YCIIOBHH, YTO OTBETHI UMEIOT CMBICI U IICHHOCTb);

® Ha OTKPBITHIX MMpolJIeMax, JOMYCKAIOIUX albTepHATUBHBIE PEIICHHUS] UTTOTOMY



TPeOYIOMMX CepUu NPUOTMKEHUN U YTOUHCHHUH;

e Ha croco0ax | mporiecce MOTy4YeHUs pEeIIeH s, a He Ha OTBETE.

DOYyHKIUUOHAIbHASA

TPaMOTHOCTH

Cocrapasiiomye pyHKIHOHAJBHOH T'PAMOTHOCTH HA YPOKaxX XUMHH

dunancosas

rPaMOTHOCTH

COBOKYNHOCTh 3HaHMI, HaBBIKOB U YCTAaHOBOK B cdepe (HUHAHCOBOIO
MOBE/ICHUS 4YelIOBeKa, BEAYIIMX K VYIYULIICHUIO OJarococTOSHUS |
MOBBILICHUIO Ka4eCcTBa KU3HU.

I'no6anbHbBIe

KOMIIETCHIUHU

Coueranne 3HAHWW, YMEHUMW, B3IVISIZI0B, OTHOLIEHWH M ILIEHHOCTEH,
YCHENTHO  TPUMEHAEMBIX  MpPU  JIMYHOM  WJIM  BHUPTYaJIbHOM
B3aUMOJICHCTBUU C JIIOJIBMH, KOTOpBIE TpPUHAAJEKAT K JPyrou
KyJIbTYpHOM cpene, W TMpU Y4YaCTUU OTACNbHBIX JIMIl B PEIICHUHU
r1100abHBIX po0IeM

KpeaTtuBHoe

MbIIIJICHHUE

CrocoOHOCTh MPOAYKTHBHO y4acTBOBaTh B Mpolecce BHIPAOOTKH,
OLIEHKM | COBEPIICHCTBOBAHUU WJCH, HANpaBICHHBIX Ha IOJy4yeHHE
MHHOBAIIMOHHBIX ¥ 3()()EKTUBHBIX pELIeHUH, W/WIK HOBOIO 3HAHU,
u/unu 3QQPEKTHOTO BHIPAKEHHUSI BOOOPAKECHHUS.

EcrecTBeHHO-HAay4YHAasd

CriocoOHOCTh yelloBeKa 3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3HUIIMIO
II0 BOIIPOCAaM,  CBSI3AHHBIM  C €CTECTBEHHO-HAyYHBIMM  HJEIMU U

rpaMoOTHOCTh
TEXHOJIOTHSIMU TTPOMBIIIUICHHOTO TIPOU3BOJICTBA.

Yurareabckas CriocoOHOCTD YeI0BEKa MIOHUMATh U MCIOIB30BATh TUCHMEHHOE TEKCTEHL,

IrPAMOTHOCTD Pa3MBIIUIATh O HUX W 3aHUMAThCS YTCHUEM, UYTOOBI JIOCTUTATh CBOMX
1ened, pacmupsATh CBOM 3HAaHUS ¥ BO3MOXXHOCTH, YYacTBOBaTh
B COLIMAJILHOMN KU3HU

MareMaTH4yecKas Cnocob6HOCTh  (OpMYNTHpPOBATh, TMPUMEHITH U HHTEPIPETUPOBATH

IrPAMOTHOCTD MaTeMaTHUKy B Pa3HOOOPa3HBIX KOHTEKCTaX: MPUMEHSITh MaTEeMAaTHUECKUE

PacCCyXKaACHUs; UCIIOJIb30BATh MATEMATUUCCKUEC ITOHATHUA U MHCTPYMCHThI
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OueHOYHBINH MaTepHuaJl AJs MPOBeAeHU POMEKYTOYHOM aTTecTallu (1eMOBepCHst)

10 xaace

Yacts A

K kastcoomy 3a0anuio yacmu A 0anvl HeCKOJIbKO 0MEem o8, U3 KOmopvlx moabKo 00UH
eepnutii. Boioepume eepnuutit, no Bawemy muenuio, omeem.

Al. (I 6ann) O6mas popMyna aqTKaHOB:

1. CnH2n 2) CnH2n+ 2

3. CnHZn -2 4) CnHZn- 6

A2. (I 6ann) BemectBa, umetomue ¢popmynst CH; — O — CHz u CH; — CH, — OH
SIBJISTFOTCS

1) romonoramus; 2) uzomepamu; 3) MOJIMMEPAMH; 4) nentuaaMu.
A3. (I6ann) AuetuneH NpUHAIIEKUT K TOMOJIOTHIECKOMY PAY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB

A4. (1 6bann) Peakum, B X071€ KOTOPBIX OT MOJIEKYJTBI BEIIECTBA OTIICIUISIETCS BOAA,
HA3BIBAIOT PEAKIIHSIMHU:

1.  Heruaparanuu 2. JlerajoreHupoBaHUs

3. JlermaporajaoreHupoBaHUs 4. JerunpupoBanus

AS. (I 6ann) KonraecTBO aTOMOB BOJIOPO/Ia B IIUKIIOTEKCAHE:

1)8; 2)10; 3)12; 4)14.
A6. (I 6bann) Peakuus cpenibl B BOJHOM PAaCTBOPE YKCYCHOW KHUCIIOTHI:
1) HeliTpanbHasi; 2) kucnasi;  3) coJeHas;

4) menoyHas.

A7. (I 6ann) YKCycHas KUCIIOTa_He 6CHIyRAent BO B3aMOICHCTBHUE C BEIIECTBOM

1) okcu KambIyst 3) menp
2) MeTaHOI 4) numeBas coaa
AS8. (1 6ann) IIpoayKTOM THApATAIIMN YTUIICHA SBISICTCS:
1) conuprt; 2) kucnora; 3) albaeruj; 4) ankan

A9. (1 6ann). TlomunponuIieH MOTYYarOT U3 BEMIECTBA, (OopMyiia KOTOPOTO

1) CH,=CH,; 2)CH=CH; 3)CH;-CH,—-CH;; 4)CH,=CH-CH;.
A10. (1 6ann ) K s10BUTHIM BeIIeCTBAM OTHOCHUTCS:

1) metanon; 2)atanon; 3) mpomnaHon; 4) OyTaHOIL

Yacre B
1. (2 6anna). YCTaHOBUTH COOTBETCTBHE:
eeugecmeo Haxooscoenue 6 npupooe
1) I'moko3a a) B COKE CaxapHOU CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxaposa B) B BUHOT'PAJHOM caxape
4) lemmono3a T') B IPEBECHHE
2. (2 6anna). YCTaHOBHTE COOTBETCTBUE MEXKIYy peareHTaMu M TUIIOM PEaKLnu.
Peazenmut Tun peaxkyuu
1) C;Hs+ O — a) 3aMelIeHne
2) CHy— 0) OKHCIICHHE
3) CH;COOH +KOH — B) IPUCOEIMHEHUE
4) CH4+Cl, — r) oOMeHa
1) pa3JioxKeHue
3. (2 banna) Y CcTaHOBUTE COOTBETCTBUE MEXK/y Ha3BaHHEM BEIIECTBA U €TO
bopmynoit.

Hazeanue sewiecmea Dopmyna



1) auerunen a) CH; - CH3

2) METaHOJ 6) CHs- OH

3) mpomaHoBasi KUCIOTa B) CH=CH

4) stan r) CHs- CH,;- COH
11 kuace

1. (1 6amr) CokpaieHHast 3JIeKTpOHHAs KOHPHUTYyparus aToMa XUMHYECKOT0 dJIeMeHTa O,
BBICIIINI OKCHJI KOTOPOTO COOTBETCTBYET popmyiie I0;:

1)...4s%4p” 2) ...4s%4p’ 3) ...4s%4p" 4) .. .4s%4p’

2. (1 6amn) Pacnipenenenue 3JIeKTPOHOB 10 YPHEPTETUICCKUM YPOBHSIM 28, 8€, 28
COOTBETCTBYET YaCTHUIIE:

Mg’ 2) 0% 3) Mg® 4) §*
3. (1 6amr) Okcua snemenTa 3-ro nepuoaa VI rpymnibl TJIaBHOW MOATPYIIIIBI SBIISETCS

1) KUCIIOTHBIM 2) OCHOBHBIM 3) aM(pOTEpHBIM 4) HecoaeoOpa3yomum

4. (1 6amn) B xakoM psly XMMUYECKHE JIEMEHTHI PACTION0KEHBI B IOPSIIKE BO3PACTAHHS UX
aTOMHBIX PaJlnyCOB:

1) Rb, K, Na, Li 2) Be, Mg, Ca, Sr 3) In, Ga, Al, B 4) Sr, Ga, Si, N

5. (1 Gaym) Ykaxkure coeiMHEHHE, KOTOPOMY MPHUCYIIIa KOBAJIEHTHAS HEMOJSIPHAs CBS3b:
1)SiH4 2) Fe,03 3) 1, 4) SO;

6. (1 6amr) BemecTBa ¢ METAITMYECKON KPUCTAIUTMYECKON PEIIETKOM:

1) neryuue

2) pacTBOPHUMBI B BOJIE

3) IpOBOAAT NEKTPUUYECKUI TOK

4) 00maaroT HU3KOM TEILIO M AJIEKTPOIPOBOTHOCTHIO

7. (1 6amr) DmeMeHT, 00pa3yOIHi HECKOIBKO AITTIOTPOITHBIX MOAU(MUKAITII:

1) Bogopoa 2) maruuii 3) os10Bo 4) XJi0p

8. (1 6ayur) CTeneHb OKUCIEHHS a30Ta B CyIb(paTe aMMOHUS paBHa:
1)-32)-13)+14)+3

9. (1 6amn) KakoMy Kitaccy COeaHHEHHIT COOTBETCTBYeT 06mas popmyna Me™ (OH), :
1) okcunbl 2) KUCIOTHI 3) OCHOBaHUs 4) conu

10. (1 6amn) Cynedar kanus umeeTr Gopmymy:



1)K,SO4 2) K,SO33)CaS0O4 4) CaSOs

11. (1 6ayun) Xumuueckoe paBHOBECHE peakiuu, ypaBHeHUE KOTOPOro 2CO ) + Oy
2COy+Q cMecTUTCA B CTOPOHY IIPOAYKTOB PEAKIIMH B CIIydae :

1) npuMeHeHuns KaTtaau3aTopa 2) yBEIUYEHUE TEMIIEPATYPBI

3) yBenu4ueHue naBieHus 4) yMeHbllIeHre KoHIeHTpanuu O,

12. (1 6amm) OxkucnureneM B XUMUYECKON PeakIiy, MPOTEKAIoMel B BOJHOM pacTBOpE
cornacHo ypaBHeHuto Fe + CuCl, — Cu + FeCl, sBusiercs:

1)Fe’ 2) Fe* 3) Cu*" 4) Cu’

13. (1 6amr) CoxpatieHHoe HoHHOe ypaBHeHneSiOs> + 2H™ — H,SiOs] coorBercTByet
B3aUMO/ICVICTBUIO:

1) oxcuna kpemuus (IV) ¢ Bomon
2) oxcuna kpemuus (IV) ¢ cepHoii kucIoTON
3) cunmkara HaTpUs C CEPHOU KUCIIOTOM

4) cunukaTa KanblMsl ¢ CEPHON KUCIOTON

14. (1 6amn) K 80 r 10% pactBopa nodasunu 20 T Boabl. MaccoBasi 10JIsI MOTYYSHHOTO
pacTBopa paBHa:

1) 40% 2) 8% 3) 10% 4) 25%

15. (1 6amn) J{nst momyueHust 56 i1 (H.y.) YIJIEKUCIIOTO rasa, COrjJacHO YPaBHEHUIO PEaKLuU
CaCO3()—CaO gy + COx) -180 kI HEOOXOIUMO 3aTPATUTh TEIUIOTY B KOJIMYECTBE:

1) 90 kI 2) 180 Ik 3) 450 x/Ixx 4) 540 x/Ix

16. (2 6anna) Ompenenure Kiacce Kaxka0ro
Bemectea HCILHCOH,Fe(OH);,CsHg,Na,S,C,H4,CO,CH3NH,,H,O,Al u naiite nx Ha3BaHus.

17. (3 6amma) CocTaBbTe ypaBHEHUE PEAKIIUM 10 CIEIYIONIEH CXeMe:
CH4 = COZ — C6H1206 i C2H5OH

18. (3 6amna) PaccraBbTe KO HHUIMEHTH METOIOM 3JIEKTPOHHOTO OaslaHca.
K,Cr,0O7 + H,S + HySO4 — Crp(SO4)3 + K;SO4 + S + H,O

YKaxXuTe OKUCIUTEIb 1 BOCCTAHOBHUTCIIb, ITPOLICCCHI OKUCIICHUA U BOCCTAHOBJICHUS.

19. (3 6amna) Cmemranu 150 r 10% u 300 T 25% pacTtBopa. Berauciure MaccoByro 0O
MIOJTYYEHHOTO PacTBOpA.

20. (4 6amra) Okcup Keneza Maccoi 9 r Harpenu B TOKE BOJOPOAA, IPU ATOM MOJIYIUIH 7 T
xene3a. Onpenenure GopMyy HCXOAHOTO BELIECTBA.



